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The EimcoBelt filter’s 
ability to remove a continuous belt filter 
medium from the drum for cake discharge 
and cloth washing has proved enormously 
important in the continuous filtration of 

difficult slurries. 


EimcoBelt continuous belt filters ate 


_ successfully dling slurries that have 
always been considered “impossible” for 
vacuum filtration. Blinding is eliminated 
with EimcoBelt filters. Every square inch 
of filter mediums scoured clean with wash 
sprays, front sandy k, every filter revolu- 


tion. Eimco’s patented aligning mechanism 
maintains the filter medium in true align- 
ment without operator attention. 

As a result, new savings are now being 
made in many processing operations . . . 
savings in downtime and labor . . . reduc- 
tions in processing costs . . . added profits 
in increased product recoveries, now possi- 
ble with EimcoBelt filters. 

Ask the Eimco representative in your 
area how EimcoBelt filters can save proces- 
sing dollars in your plant. Write Eimco 
Filter Division for Bulletin FE-2053 


EimcoBelt is a trademark of The Eimco Corporation. 


CORPORATION 


DIVISIONS: 
Tractor Loader @ Mining Equipment 
Filter © Process Engineers 
Research & Development @ Metals 


EXPORT OFFICE: 
52 South Street, New York, N. Y. 
Branches & Dealers in Principal 
Cities Throughout the World 


THE 
“Advanced Engineering and Quality Craftsmanship Since 1884” 
® 


Head Office: Salt Lake City 10, 


FILTER DIVISION 


AFFILIATES: 
Angola @ Canada France Ital; 
Northern Rhodesia @ Southern Rh 
Union of South Africa @ United Kingdom 


Utah, U.S. A. 
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ORKERS at a southern Ohio 

chemical plant were having a 
terrible time unloading carbolic oil 
through metal tubing. Making the 
connection from river barge to pump 
was a chore—the tubing was heavy, 
hard to maneuver, a strain to connect. 
It couldn’t take sharp angles or stand 
much bending. Sometimes the metal 
hose would spring a leak after only 
a few hours’ service. 

After discussing the problem with a 
B.F.Goodrich man, the company de- 
cided to try a rubber hose which BFG 
built specially for the job. A con- 
tinuous spiral of round spring steel 
wire within the hose was used to add 
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Photo courtesy of Plastics & Coal Chemicals Division, Allied Chemical & Dye Corporation, Ironton, Ohio 


Hose bends over backwards 
to do a good unloading job 


strength, increase crush resistance, 
prevent collapse under vacuum. 

You can see for yourself how flexible 
the hose is. Even though bent at a 
sharp angle, the BFG hose doesn’t kink 
or buckle. It adjusts easily to the 
movement of the barge. Inside, the 
hose lining is oilproof. And for pro- 
tection against rough dock service, 
the hose cover is made of a tough 
rubber compound that resists abrasion, 
weather, sun. 

At last report, the B.F.Goodrich hose 
had been in service a little over eight 
months, had needed no maintenance, 
was still in good shape. It had put an 
end to the mess of oil leaks and the 


cost of frequent tubing replacements. 

Your B.F.Goodrich distributor has 
full information on this particular hose. 
And, as a factory-trained specialist in 
rubber products, he can answer your 
questions about the many rubber 
products B.F.Goodrich makes for 
industry. B.F.Goodrich Industrial Prod- 
ucts Co., Dept. M-994, Akron 18, Ohio. 


BEGoodrich 
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FULL VACUUM AT THE FILTER MEDIUM — where it counts. 
That’s the secret of the BIRD-YOUNG Filter’s 
extraordinary capacity per foot of filter area. 


What this means to you is a dryer, better 
washed cake— maximum output hour after 
hour, day after day. 


Write for the latest descriptive Bulletin 
on the Bird-Young Vacuum Filter. 


Bird-Young construction offers no hin- 
drance to the vacuum supply from pump 
to cylinder — no pipes to diminish 


vacuum or obstruct filtrate flow — just CO M | A N Y 


the one big, hollow trunnion that deliv- SOUTH WALPOLE, MASSACHUSETTS 


pny: hraalaeataaas the entire BUILDERS OF THE COMPLETE LINE OF SOLID-LIQUID SEPARATING EQUIPMENT 
Operators of the Bird Research and Development Center for pilot-scale testing to determine 
the correct equipment for the job. Yours to use. 
Application Engineering Offices: 
EVANSTON, ILL. * ATLANTA, GA, * HUNTINGTON, W. VA. * LAPORTE, TEXAS * WALNUT CREEK, CALIF, 


One look at this cutaway view tells the 
story. Unlike all other vacuum filters, D M A( | N 


May 1, 1961—Cuemicat ENGINEERING 


| 
3 
4 
e — 
| 


May 1, 1961 


A hem /CO. | CHEMICAL TECHNOLOGY FOR PROFIT-MINDED ENGINEERS 
Engineering 


PRINT ORDER FOR THIS ISSUB 53,235 WHAT'S HAPPENING 


27 CHEMENTATOR R. A. Labine 


86 INDUSTRY & ECONOMIC NEWS A. V. Gemmill 


38 Hydrocracking as Answer to Changing Demands 
42 Oxidation Solves Waste HCl Problem 
44 Plastics Aim at Metals’ Markets 

OTHER REGULAR FEATURES 50 CPI News Briefs 


126 CONVENTION CALENDAR NEW CHEMICALS 


136 TECHNICAL BOOKSHELF 


142 LETTERS: PRO & CON NEW EQUIPMENT P. 0. Price 


145 READER SERVICE POSTCARD 


147 REPRINTS NOW AVAILABLE Extractor Agitates, Then Separates 


148 MANUFACTURERS’ LITERATURE Equipment Cost Index 
166 CLASSIFIED ADVERTISERS 
174 INDEX OF ADVERTISERS 70 PROCESS FLOWSHEET N. P. Chopey 


ENGINEERING PRACTICE 


79 FEATURE ARTICLES 


VOLUME 68, NUMBER 9 79 Control Solids-Drying Equipment A. H. McKinney 


Chemical Engineering (with Chemical & Metal- COVER— Control panel for lime reclamation plant at Calvert 
lurgical Engineering) is published biweekly by City, Ky. Photo courtesy of Air Reduction Co., Ine. 
McGraw-Hill Publishing Company, Inc., James H. 

McGraw (1860-1948), Founder. 


Editorial, "Advertising How to D esign Fluid-Flow Distributors D. R. Richardson 
Offices, 330 West 42nd St., New York 
Nelson. your files, an extra copy of this article. 
*residen elton isher, aliace raendly ory ste; 
Senior Vice Presidents; John KR. Callaham, Vice Check Reader Service Postcard, Dp. 146. 
= Director; Joseph H. Allen, 
‘ice President and Director of Advertising Sales; 
A. R. Venezian, Vice President and Circulation  Co- About the Future—Systems Engineering 14 T. J. Williams 
ordinator. Officers of the Corporation: Donald ©. 
Harry Waddell, Executive Vice Presidents; L. Keith ; 7 _ BE. Troya 
Goodrich, Vice President and Treasurer; John J. Pump, Compressor and Agitator Troubleshooting oe Se 
Secretary. h 

Subscriptions are solicited from engineers and other ‘ - 
technical men in the Chemical Process Industries. Are Canned Pumps for You? W. 7. Korzuch 
Position, company connection, and nature of com- 
pany's business, products, and approximate number of 
employees, must be indicated on subscription applica- 
tion. Subscription rates per year for individuals in 
the field of the publication: U. S. and Possessions 
$3 (single copies 75¢). Canada $4, other Western 
Hemisphe re $15, all others $25. The publisher, upon YOU & YOUR JOB W. ©. Schall 
request any subscriber, agrees to 
the part of the subscription price applying to copies 
not yet mailed. Three Stories From Over the Transom 

Second class postage paid at Y. Printed 
in U.S.A. Title registered in U.S. Patent Office 
©Copyrighted 1961 by MeGraw- Hil Publishing Co., 
Inc. All rights reserved. Member A.B.P., A.B.C. 


OPERATION & MAINTENANCE H. Popper 
Subscriptions: Send correspondence and change 
neering, 330 West 42nd Street, New York 36, N. Y , 
Send notice promptly for change of address, giving Water-Spray Keeps Compressors Clean 
old as well as new address. Enclose an address 
label from a recent issue of the magazine if pos- 
— ; Allow one month for change to become 
| effective. 


Postmaster: ota send form 3579 to Chonoet CORROSION FORUM R. V. Hughson 


Engineering, 330 W. 42nd St., New York 36, N 
Audit Bureau ‘©. @: me otal Cheaper Tube for Feedwater Heaters 
Business 


Publications Plastics Replace Metals to Update Gas Scrubber 


CuemicaL ENGINEERING—May I, 1961 


| 
3 


For Insulating 
Sealing - Coating - 
Waterproofing 


USE 
PROTECTION 


Lion Nokorode Seal Kote protects vessels and pipes 
from corrosion in a modern chemical plant. 


Protective Coatings Section 

LION OIL COMPANY 

A Division of Monsanto Chemical Company 
Dorado, Arkansas 


My protective coatings problem 


NAME 


COMPANY 


= 
= Piease send me the appropriate technical literature. 


A Complete, Proven Line 

Do your structures need protection from 
moisture? High temperature? Low temperature? 
Corrosion? Escaping heat? Whatever your 
protection problem, there is a Lion Nokorode 
Coating designed to solve it. 


Tough, durable Lion Nokorode Protective 
Coatings can be sprayed on regular or irregular 
surfaces faster than most coatings. They adhere 
at any angle, and change shape without 
rupturing. These coatings are constantly proved 
and improved throughout world-wide use and 
continued research. 


The Best Technical Information 


While developing the complete line of Nokorode 
Coatings, Lion Oil and its parent company, 
Monsanto Chemical Company, also have 
developed the most complete file of technical 
information in the industry. Tell us your 
problem. We will send you the technical literature 
which applies. Just mail the coupon. 


Stat Kore 


Technical Booklet gives 
uses and specifications of 
Lion Nokorode Seal Kote 
and application techniques. 


A DIVISION OF MONSANTO CHEMICAL COMPANY 


€& LION OIL COMPANY 


EL DORADO, ARKANSAS 
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WHAT’S HAPPENING 


EDITOR: Calvin S. Cronan 


ASSOCIATE EDITORS: Frances Arne, A. V. Gemmill 


FIRST PETROCHEMICAL NAPHTHALENE 


ASSISTANT EDITORS: Nicholas P. Chopey, 

Eugene Guccione, Roland A. Labine, Ashland Oil & Refining’s history-making petronaphthalene 
Frederick C. Price unit at Catlettsburg, Ky., is featured in our Process Flow- 
sheet (p. 70). While three licensees are already using 
Ashland’s Hydeal process to make petrochemical benzene, 
Ashland’s manufacture of naphthalene is the first real break- 
through in freeing phthalic anhydride producers from de- 
pendence on coal-tar sources of this basic intermediate. Feed 
to the Catlettsburg unit is the heavy fraction of a catalytic 
reformate. This is catalytically hydrodealkylated to yield 
PRESENTATION & PRODUCTION naphthalene of outstanding purity. 


EDITOR: Lester B. Pope 


ENGINEERING PRACTICE 
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HOW TO CONTROL SOLIDS-DRYING EQUIPMENT 


ASSOCIATE ART EDITOR: Louis H. Dufault 


ASSISTANT ART EDITOR: D. Caratzas 


Seven keys to good dryer control are identified in this article 


CORT by Al McKinney, Du Pont instrumentation consultant (p. 
EDITORIAL ASSISTANTS: Joan Nilsen, 79). He shows how each variable influences the perform- 
eter Sete ance of a dryer control system, placing particular emphasis 
REGIONAL EDITORS & BUREAUS on safety problems. 


HOUSTON: Thomas H. Arnold, Wilma Cortines 


SAN FRANCISCO: Martin D. Robbins, Terry Shaw 


HYDROCRACKING MEETS REFINERS’ CHANGING DEMANDS 


DOMESTIC NEWS BUREAUS: Atlanta, Chicago, 


Cleveland, Dallas, Detroit, Los Angeles, 


Petroleum industry’s next round of expansion projects will 


eS ee nee face a new set of economic conditions: decreasing demand 
for heating oils and increasing demand for motor fuel. This 
situation will stimulate widespread adoption of hydrocrack- 
ing, predicts Assistant Editor Clem Labine in this timely 
in 170 cities in 69 countries. process roundup (p. 38). 


CIRCULATION 


MANAGER: Paul W. Erb 


ARE CANNED PUMPS FOR YOU? 


ADVERTISING & BUSINESS 


ADVERTISING GALES MANAGER: D. B. Gridley Cost data in this article (p. 95), comparing sealless pumps 
with conventional centrifugals, will help you decide which 
type of pump is better in any given application. As pointed 
out by Chempump’s W. T. Korzuch, the cost of stuffing-box 


leakage is an important factor. 


BUSINESS MANAGER: Anton J. Mangold 


PROMOTION MANAGER: Hugh T. Sharp 
MARKET RESEARCH MANAGER: Jeanette Paschall 


ADVERTISING MAKEUP: Grace Barrie 
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THE 
URGE, 


Of a steelmaking specialist. To be a 
step ahead. In equipment. In versa- 
tility @ Tilt the mammoth electric fur- 
nace. Pour the molten stream. Steels 
for refineries, for processing equip- 
ment, for bridges . . . From a modern 
electric furnace comes the vast vari- 
ety of special-duty steels required by 
the skilled builders of these vital pro- 
jects @ The urge to be a step ahead 
is a characteristic long associated 
with Lukens—in producing the high- 
est quality carbon and special-duty 
plate steels and head shapes. In re- 
searching the best steels for difficult 
applications. The Lukens Application 
Research team would welcome the 
opportunity to work with your engi- 
neers on problems that involve 
designing with plate steels. Please 
write, or call collect, Manager of Ap- 
plication Engineering, 42-A Services 
Building, Lukens Steel Company, 
Coatesville, Pennsylvania. 


THE SPECIALIST 
IN PLATE STEELS 


PHOTOGRAPH BY PAUL WELLER 


A 

STEEL 


Harshaw Sodium Methylate Powder 
(Spec. 101) 

Packaged in air tight steel drums of 10, 25, 50 and 

200 pounds net. 

Free Flowing white Sensitive to air and moisture 

hygroscopic powder Packs 4.2 pounds per gallon 

Formula NaOCH3 Formula Weight 54.03 


CHEMICAL ANALYSIS 
Sodium Hydroxide. 0.5 
Sodinm Carbonate 0.4 


Soluble in Alcohols, Fats, and Esters 
Decomposed violently by water 


USE HARSHAW Standard 95.0% min. 


PHYSICAL PROPERTIES 


Fine white powder—over 75% through 150 mesh— 
less than 1% on 10 mesh 


Melting Point: none . . . decomposes in air above 


260°F. 

= Harshaw Sodium Methylate Liquid 

(Spec. 102) 

FS Packaged in Steel Drums . . . . 425 pounds net 
"a ES 25% solution of sodium methylate in methanol 
Analysis: 
© 3 Sodium Methylate Content . . 25% minimum 
a a Physical Properties: slightly cloudy to clear solution 


Bulking Density. . . . . about 7 lbs. per gallon 


OF Initial Boiling Point . . . 188°F for 25% 
Flash Point 

(Cleveland Open Cup) . 85-90°F 

Flash Point 


Catalyst for use in ‘“‘Rearrange- 
ment” of edible fats and oils, 
particularly lard, and in the 
manufacture of sulfa drugs, 
pharmaceuticals, and other or- 
ganic chemical intermediates. 


(Closed Cup)... . 80°F 
Crystallization Temp. . . 30°F after equilibrium 


STABILITY 


Harshaw sodium methylate, both in powder and 
solution form, is stable in the sealed containers. 
Exposure to air will cause progressive decomposition 
—rapidly for the powder, more slowly for the solution. 


Harshaw warehouses are geographically located and amply 
stocked to ship your orders without delay. If you have a 
problem our technical service men will work with you toward 
its solution. 


Contact Harshaw for more information. 
Please call or write today. 


FREE! this 16-page booklet lists the THE HARSHAW CHEM ICAL Co. 
many chemicals available from Harshaw. — 1945 East 97th Street ¢ Cleveland 6, Ohio a 
WRITE TODAY FOR YOUR COPY Chicago 32, Ill. © Cincinnati 13, Ohio 

Cleveland 6, Ohio Detroit 28, Mich. Houston 11, Texas 


Los Angeles 22, Calif. « Philadelphia 48, Pa. 
Pittsburgh 22, Pa. Hastings-On-Hudson 6, 
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You get more value 
for the same dollar— 
in the NEW 
Bulletin '709 
line of starters! 


This new line of Allen-Bradley motor control will change 
every idea you have had about starter size, performance, 
and life. The small size—especially in the higher ratings 
—is startling. Yet rating for rating the operating life and } 
reliability have been increased many times. Built into _ 
each of the seven sizes of this new Allen-Bradley line is 
an ability to interrupt tremendous currents and to operate 
year in and year out for many millions of operations with- 
out trouble or maintenance. 

The new Bulletin 709 starters are just as advanced in 
appearance as they are in performance. All seven sizes 
have an aristocratic styling and a distinctive family like- 
ness. Brooks Stevens, famous industrial designer, has 
given the enclosures such an attractive, modern style that 


SIZE 5 


these new starters will prove a distinct sales asset on any Note the compactness of both the smallest and 
machine or installation. largest starter in the new Bulletin 709 line. 
Why not write today for more information on this Ratings up to 100 hp, 220 v; 200 hp, 440-550 v. 


revolutionary new line of Allen-Bradley Bulletin 709 
quality across-the-line motor starters? 
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Every detail of the new Allen-Bradley motor starters has been 
designed to help make this the best line of motor control on 
the market. Remarkably small in size, each starter is a giant in 
performance. Being light in weight, these starters are easy to 
handle and a cinch to install. The generous wiring space, full 
front wiring, white interiors, and convenient knockouts make 
installation easy. The enclosure cover is firmly held with a 
quarter-turn fastener. All installation, inspection, and mainte- 
nance operations can be handled from the front — as shown in the 
illustrations below — without the use of special tools. 


QUICK, EASY CONTACT INSPECTION— 
When the arc hood front cover is removed 
by loosening two captive screws, con- 
tacts are plainly visible from the front. 


COIL EASILY CHANGED—When the coil 
cover is removed, coil and magnet yoke 
can be lifted out from the front. They are 
impossible to replace incorrectly. 


CONTACT POSITION INDICATED—two 
slots in the coil cover show the position 
of the movable contact support—tell 
whether contacts are ‘‘closed”’ or “‘open.”’ 


AUXILIARY CONTACTS EASILY ADDED 
to the front of the starter. Two extra auxil- 
iaries can be added to Sizes 0, 1, and 2 
starters, and four, to Sizes 3, 4, and 5. 


New Bulletin 709 Size 3 across- 
the-line motor starter. Note the 
generous space for wiring, acces- 
sible terminals, and white interior. 


CONTACTS EASILY REPLACED—Depress 
the spring slightly, and the movable con- 
tacts can be lifted out of the molded sup- 
port and the new contacts slipped in. 


A THIRD OVERLOAD RELAY CAN BE 
EASILY ADDED in the field, from the 
front of the starter. And the only tool 
needed is a common screwdriver. 
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QUALITY 
Allen-Bradley Co., 1316 S. Second St., Mikwaukee 4, Wis. 


Where others failed, Garlock CHEMISEALT 
Mechanical Seals have provided over 
two years of trouble-free service on 
pumps handling 98% sulfuric acid. 


Applied by the Kolker Chemical Cor- 

poration of Newark, New Jersey, the 

TEFLON* seals have maintained tight, leak-proof 

operation of pumps circulating the 

MECHANICAL SEALS acid to scrubbing towers at a rate of 

’ ‘ 20 g.p.m. at an 80 ft. head. Latest re- 

in Chemical ports show that the CHEMISEAL 

H Mechanical Seals have operated around 

Processi ng the clock for twenty-seven months 
without maintenance. 


Ideal for this application, Garlock 
CHEMISEAL Mechanical Seals have 
remained unaffected by conditions of 
extreme corrosion, damaging abra- 
sives, and temperatures that some- 
times reach 100° C at the seal face 
during process upsets. This perform- 
ance has helped guarantee uninter- 
rupted processing, has helped protect 
the product from contamination and 
has substantially reduced the $200 
yearly cost that Kolker previously 
spent on replacement seals for a single 
pump. 


Chosen by many leading processors like 
Kolker, Garlock CHEMISEAL Me- 
chanical Seals offer a fine combination 
of benefits. They possess a great im- 
munity to corrosion and contamina- 
tion, offer long, useful life,and are more 
economical than many other designs. 
Good for all mediums including fluids 
with suspended solids, the seals are 
pressure balanced and made with a 
Teflon Bellows to maintain tight seal 
face contact up to 100 p.s.i. at 167° F 
or 75 p.s.i. at 212° F. 


Find out, as Kolker did, what you gain 
by using Garlock CHEMISEAL Me- 
chanical Seals. They are available in 
standard sizes from 74%” to 21%” with 
a maximum length of 2”. For more 
details, call your local Garlock repre- 
sentative at the nearest of the 26 Gar- 
lock sales offices and warehouses 


Garlock CHEMISEAL Mechanical Seals have operated for 27 months without downtime on 
sulfuric acid pumps (top) on scrubbing towers (lower left) at Kolker Chemical Corp. 
’ ’ 


Ine., Palmyra, N. Y. 


Canadian Div.: Garlock of Canada Ltd. 
Plastics Div.: United States Gasket 
Company 

Order from the Garlock 2,000 . ... two 
thousand different styles of Packings, 
Gaskets, Seals, Molded and Extruded 
Rubber, Plastic Products. 


*DuPont Trademark for TFE Flvorocarbon Resin 
{Registered Trademark 


CuemicaL ENGIngERING—May 1, 1961 


i 


OXYGEN-ASSURED PIPELINE COMMODITY WHEN 
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Buy Oxygen as a pipeline chemical com- 
modity. Let Airco build and operate a 
tonnage oxygen plant for you. Our 45 years’ 
experience eliminates guesswork...assures 
# you a firm, fair, low cost and a depend- 


a 

Cy 

me 

O20 
O. 
2 O 2 O 

2 2 O 2 2 2 

| 


O. 


2 


able supply even if your needs increase. 
mFor the full oxygen story, contact Airco. 


REDUCTION SALES COMPANY 


A DIVISION OF AIR REDUCTION COMPANY, INCORPORATED, 150 EAST 42ND STREET, NEW YORK 17, N. Y. 
REPRESENTED ON THE WEST COAST BY AIR REDUCTION PACIFIC COMPANY 
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MOTOR 

SERIES 
CIRCLES 


BRACKET-TO-FRAME RABBET 
STATOR FRAME 1.D. 

STATOR CORE DIA. 

AIR GAP 

ROTOR DIA. 

BEARING 0.D. 

JOURNAL DIA. 


~ All must be ACCURATELY CONCENTRIC if the 
motor is to run smoothly, quietly, trouble-free 


CONCENTRICITY of Elliott C-W Motors begins with TOLERANCE of 0.0007 in. for the bearing bore is 


the bracket-to-frame fit, the reference for all sub- checked by an air gage after finishing in a precision 
sequent “circles.” Bearing bore and shaft bore are lathe. Master jig assures accurate positioning of 
precisely centered within this accurate diameter. bearing, essential to uniform air gap. 


Elliott Crocker-Wheeler integral-hp a-c and d-c motors—from smallest to largest—are 
offered in all conventional enclosures and modifications; with insulation to suit the appli- 
cation, including QD epoxy insulation, for use where conditions are most severe. 


BELLI OTT OM PANY GENERAL OFFICES: JEANNETTE, PENNSYLVANIA 
[o PLANTS AT: Jeannette and Ridgway, Pa.; Springfield, Ohio 


TURBINES - GENERATORS - MOTORS - COMPRESSORS - TURBOCHARGERS - EJECTORS - STRAINERS- TUBE CLEANERS 


CONCENTRICITY 
of all parts 

of Elliott 

C-W Motors 

is achieved by 
extraordinarily 
precise 
manufacturing 
methods 


PRECISION GRINDER finishes the outer surface of the 
stator core to a tolerance of 0.001 inches. It is then 
pressed and keyed into stator frame, which has 
been finish machined concentric with the basic 
bracket-to-frame fit. 


Key manufacturing opera- 
tions employed in maintain- 
ing the required close toler- 
ances are described more 
completely in an interesting 
brochure, The Fine Art of 
Building Better Motors. We 
will be very glad to send you 
a copy. 


DUPLICATING the basic bracket-to-frame fit, a jig 
accurately positions the wound stator for finishing 
the inside core diameter by a “fly cutter,’ which 
corrects for all accumulated tolerances and assures 
precise concentricity. 


ELLIOTT COMPANY, Jeannette, Penna. 

Advertising Department 

Please send a copy of The Fine Art of Building Better 
Motors to: 


Name 


Company. 
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You can tell a quality valve 


by the attention 


it doesn’t need 


A $25.00 valve seldom seems important yet frequently 
is responsible for the protection of $100,000 of equip- 


ment and material... 


Hancock Steel Valves are especially engineered and 
produced to operate dependably under unusual con- 


ditions of pressure, temperature, and fluid flow. A wide 


variety in alternate trim, body, and bonnet materials 


provides for attention-free, economical service in 


many different industrial and defense applications 


where downtime can be costly. Hancock Steel Valves 


have that extra measure of quality that only a leader 


can incorporate... the extra quality needed to pro- 


tect processes, power generating nuclear systems, and 


missile launching equipment. 


The valve illustrated at the left is the Hancock Type 
5500 Steel Clobe Valve widely used for all types of 


industrial plant services. 


For technical assistance in selecting quality Hancock 
Steel Valves, phone your industrial supply distributor 
or write for Catalog 200A. 


MAXWELL HANCOCK Steel Valves 


A product of 
MANNING, MAXWELL & MOORE, INC. 


TRADE MARK Valve Division, Watertown, Massachusetts 


Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 
Latin America: Export Division, Chrysler Building, New York, N.Y. 
Europe: Manning, Maxwell & Moore, S.A., Fribourg, Switzerland 


IN| 9 


CuemicaL ENGINEERING—May 1, 1961 


SC“ 
| 
17 - 
| 


May I, 1961—Cuemicat ENGINEERING 


3 

1 


MAKING 


U | M FN HE MAY BE HERE in your plant, conducting a popular Glascote 
seminar and training course on the care and maintenance of 


glass-lined equipment. in fact, Jack Kilroy traveled over 
10,000 miles in one busy week assisting processors in main- 
taining continuous operations. 


LONGER 


Nobody makes glass-lined equipment better 
than Glascote. But to get the most out of any 
good product — expert installation and main- 
tenance care are vitally important. 

You deserve the long-life, trouble-free per- 
formance that’s built into all Glascote equip- 
ment. That’s why Glascote has experts like 
Jack Kilroy at your beck and call. At your plant 
when a reactor is being installed . . . at your 
plant to instruct your men in correct Glas- 
cote maintenance procedure . . . at your plant, 
and fast, should any unusual servicing be 
required. In short, at your service whenever 


and wherever you need it. 
OR HERE getting you out of a downtime bind. Whén a leaky 
gasket caused nozzle trouble, help was needed fast. Kilroy 
came on the double — actually rebuilt the nozzie right on 
site. Signed, sealed and repaired on time. 


Through . @ better way 


OR POR A 
GLASCOTE PRODUCTS, INC. 
Cleveland 17, Ohio 


World's largest manufacturer of 
glass-protected steel products 


Glass-Lined 
Glass-Lined Glass-Lined Heat Exchanger Glass-Lined Glass-Lined Glass-Lined Pipe 
Columns Storage Tanks Tubes Oryer-Blenders Reactors and Fittings 
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Western Electric’s Fabulous 


Quartz Crystal “Factory”... 


UNDER FULLY AUTOMATIC 
Laylor ELECTRONIC CONTROL 


The Western Electric Company, at their 
Merrimack Valley works, North Andover, 
Mass. is the world’s first quantity producer 
of artificially “‘grown’’ quartz crystals. De- 
veloped to meet the fast growing needs of 
the Bell System, and to offset the uncer- 
tain supply of natural quartz, the Western 
Electric process produces crystals at a 
reduction in the cost of the natural variety 
—and with fewer imperfections. 


The hydrothermal process developed by 
Bell Telephone Laboratories requires the 
application of about 25,000 psi pressure at 
700°F. within an autoclave. It demands 
very precise control of temperature and 
exact temperature differentials during 
startup. Also extremely accurate and un- 
varying temperatures and pressure regula- 
tion throughout a 21 day “‘growing”’ period. 


Western Electric engineers set up the con- 
trol parameters, time program and toler- 
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ances necessary; Taylor Instrument Com- 
panies designed the electronic control sys- 
tem—completely automatic aside from 
loading and unloading. Safety instrumen- 
tation, also provided by Taylor, is so reli- 
able that the entire crystal growing build- 
ing is left unattended except during the 
day shift. 

TRANSCOPE* electronic instruments met 
two major requirements for this applica- 
tion. Uninterrupted control is assured by 
the use of premium quality components. 
Overpeaking at the beginning of the grow- 
ing period is eliminated by the unique de- 
sign features of the controller which in- 
cludes a diode limiter circuit. We are proud 
to have played a part in this outstanding 
achievement of Western Electric Company. 


Taylor Instrument Companies, Rochester, 
N.Y., and Toronto, Ontario. ‘ 
*Reg. U.S. Pat. Off. 
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Coals to Newcastle— Western Electric, manufacturing unit of the 
Bell Telephone System, chose Taylor Electronic Controls for this crit- 
ical process. Central control panel (above) shows two sets of **warm- 
up period” recorder-controllers in center (vertical rows of three each), 
and ten pairs of “growth period” recorder-controllers on either side. 
Beneath each pair is a digital counter showing duration of growth 
period in 10ths of days. 


Right—Seed plates being lowered into the autoclave for the 21 days 
growth. 


Left—A harvest of sparkling crystals... with none of the imper- 
fections usually found in natural quartz. 


Far Left—Cross section of one of 20 autoclaves. Process depends on 
the maintenance of a critical temperature differential between the 
nutrient area (lower zone) and the seed plate area (upper zone). 
Nutrient—low grade quartz—dissolves in hotter lower zone and is 
carried by convection to the cooler, upper seed chamber where it de- 
posits onto seed plates in a single crystal form. 


MEAN ACCURACY FIRST 
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THIS NEW 
MEDIUM 
RANGE 
CENTER LINE 
MOUNT 
PUMP 
HANDLE 
VIRTUALLY 
ANY LIQUID 


What’s your pumping problem? Are 
you moving hydrocarbons, process 
chemicals or perhaps it’s corrosive 
feedstocks that must be transferred. 
Then the Peerless DMR is the pump 
for you. Consider these reasons. The 
DMR will be assembled to handle your 
exact pumping needs. No need of 
compromising or re-vamping your in- 
tended plans. The DMR is a proven- 
in-use pump. You get a reliability 
factor you can be sure of. The inte- 
grated features of the DMR reduce 
need for large stocks of inventory 


GD) interchangeability feature of Peerless DMR pumps 
allows tailor made construction from standard parts to 
fit your plant’s exact needs... 


parts—in some cases by as much as 
85%. The DMR is an easy pump to 
apply. Installation is readily accom- 
plished with little downtime. Long 
operating periods with minimum 
maintenance attention adds to the sav- 
ings these pumps offer. And quick ac- 
cessibility to interior parts simplifies 
servicing when and if required.What’s 
more, the DMR has an attractive price 
tag that you will like. So get the full 
facts now. Write Peerless for a copy 
of Bulletin B-1610 which describes the 
new DMR pump in complete detail. 


USED IN A 
PROCESS 


TYPE DMR CHARACTERISTICS 


TYPE: Single stage, horizontal, end-suction, 
top discharge. DISCHARGE SIZES: 1”, 2”, 3” 
on 8Y,” frame: 1”, 2”, 3”, 4” on 1014” frame. 
CAPACITIES: Up to 900 gpm. HEADS: Up to 
450 feet. WORKING PRESSURE: Up to 300 
psig. LIQUID TEMPERATURE: Up to 450°F. 
CONSTRUCTION MATERIALS: Any machinable 
metal. Cast iron, carbon steel, and stainless 
steel liquid ends are carried in stock as stand- 
ard. DRIVES: Electric motor cr steam turbine. 
LUBRICATION: Oil! lubricated bearing frame. 
LIQUIDS HANDLED: Virtually all liquids used 
in refinery and petrochemical processing. 


BACK PLATE; 
WATER COOLED TYPE 


a 


(MECHANICAL SHAFT SEAL 
CONSTRUCTION OPTIONAL.) 


SHAFT AND OUT CONNECTIONS; 


Putting Ideas to Work 
PEERLESS PUMP 
HYDRODYNAMICS DIVISION@ 
ree Plants: Los Angeles 31 California, and 

Indianapolis 8, Indiana. 
Offices: New York; Detroit; Chicago; Cleveland; 
Indianapolis; St. Louis; San Francisco; Atlanta; 
Plainview; Lubbock; Phoenix; Albuquerque; 
Los Angeles; Fresno. 


Distributors in principal cities. 
Consult your telephone directory. 


HEAVY DUTY VOLUTE, ASA RATED 
CAST IRON AND STEEL FLANGES 


RADIAL 


RESERVOIR BREATHER 


FOR JACKET WATER COOLING 


PERFORMANCE CURVES 


PEERLESS TYPE DMR PUMPS 


81" and.101/,” at 3500 rpm 


Peerless DMR Pumps are available — 


*" with both 1750 and 3500 rpm drives. 


Shown at right are typical curves for 


) —3500 rpm, (2) 10! ."—3500'rpm. 


8 
(2) 
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Suppose you had to write on birch bark 


Birch bark was the best material Indians could 
find on which to paint their picture-messages. But 
when modern-day paper manufacturers included 
bark, birch or otherwise, in making groundwood 
pulp for paper, printing quality was poor. 

The groundwood method produces twice as much 
pulp per cord of wood as other processes, but its 
low color was a drawback limiting its field of 
usefulness. In the 1940’s Becco worked out a 


Hydrogen Peroxide bleach producing a superior 
brightness with improved softness and bulk as 
well. As a result, a good many manufacturers con- 
tinue to use Becco to make groundwood paper a 
more desirable product. 


Do you have an interest in groundwood or chemi- 
cal pulps? Becco, with more years of bleaching 
experience than any other peroxide manufacturer, 
can help you. Address: Dept. CE-61-2, 


BECCO Hydrogen Peroxide 


Putting Ideas to Work 


FOOD MACHINERY AND CHEMICAL CORPORATION 
Becco Chemical Division 


FOOD MACHINERY 
AND CHEMICAL 


Curmican 1, 1961 


Genera! Saies Offices: 
w® 161 EAST 42nd STREET, NEW YORK 17,N.Y. 
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As a matter of public record, here are e Marley’ s 


1960 
TOWER 


Again Marley is pleased to present its “annual report” to industry—the consecutive results of all acceptance 
tests* of Marley industrial cooling towers made in 1960. This series of tests demonstrates that The Marley Com- 
pany is adhering rigidly to its established policy that every cooling tower proposed shall have ample capacity to 
perform in accordance to purchaser's specifications . . . after compensating for every contingency that may affect 
operating conditions. Every plant or process served by these Marley towers operated with specified cooling capacity 
from start-up date; no delays for alterations or additions were experienced by any of these Marley customers. 


: This Class 600 Seah Flow is pleat of towers tested (see Test No. 12) 


SPECIFIED CONDITIONS TEST RESULTS? 
TYPE OF SERVICE Gallons Hot Cold Wet Degrees' 
hs No. AND LOCATION Per Water Water Bulb Cold Water | Percent 
% & Minute Temp. Temp. Temp. Temp.(F°) | Capacity 
re 1 | Generating Station—Gulf Coast 20,000 102.0 87.0 80.0 -+-0.6° +10.8 
2 | Generating Station—Southwest 58,000 105.2 86.0 70.0 +1.6° +9.7 
3 | Generating Station—South 1,700 111.5 95.0 80.0 +-0.8° +4.8 
4 | Generating Station—South Central 800 105.5 90.0 76.0 +0.9° +7.0 
5 | Generating Station—Mid-Central 11,850 102.5 90.0 78.0 +1.1° +8.4 
6 | Chemical Plant—Northeast 5,100 105.0 85.0 75.0 +0.0° +0.0 
a 7 | Generating Station—Southwest 36,800 102.6 81.3 67.5 +0.6° +3.8 
3 8 | Generating Station—Gulf Coast 116,200 110.7 92.0 76.0 +0.25° +1.7 
oy 9° | Petroleum Refinery—Mid-Central 22,500 99.1 | 85.0 | 75.0 +0.1° +0.7 
10° | Generating Station—Southwest 63,000 106.0 90.0 75.0 +0.0° +0.0 
11 | Air Conditioning—Mid-Atlantic 18,000 96.0 86.0 79.0 +0.1° +1.25 
12 | Generating Station—Mid-Central 30,000 103.0 87.0 75.0 +0.7° +5.0 
13. | Chemical Plant—Mid-South 9,000 102.0 85.0 78.0 +1.0° +12.7 
14 | Chemical Plant—Mid-Central 9,200 110.0 80.0 71.0 -+0.4° +-3.7 
15 | Air Conditioning—East Central 4,780 96.5 86.5 80.0 +0.85° +10.6 
16 | Air Conditioning—East Central 2,940 98.8 82.7 78.0 +0.34° +6.5 
17 | Air Conditioning—East Central 7,500 95.0 85.0 78.0 +0.3° +2.45 
18 | Petroleum Refinery—South Central 10,000 117.0 85.0 76.0 +0.75° +7.4 
19 | Generating Station—Mid-Central 26,000 98.0 85.0 75.0 +0.83° +8.1 
: 20 | Generating Station—South Central 61,000 103.5 88.0 78.0 —0.24° —1.8 
} 21 | Air Conditioning—North Central 5,850 99.0 89.0 80.0 +0.8° +8.7 
; *Conducted in accordance with procedure specified by ASME Power Test Code, recognized standard for measurement of cooling tower capability. 
- NOTES: 1. + indicates lower cold water temperature than specified; — indicates higher cold water temperature than specified. 2. Test results 
‘adjusted to specified conditions. 3. CTI observer present during test. 


Write fer A revised edition of this technical publication details the 
Marley method of tower testing; will enable you to know 

ee 
TEST YOUR the capability of your tower. Write direct or ask your near- 
TOWER’’ by Marley engineer for copies for your engineering staff. 


THE MARLEY COMPANY @ KANSAS CITY MISSOURI 
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“Always efficient and dependable” ... says 
J. E. Fortner, President of Citrus Culture 
Corporation referring to their many years of 
experience with PAYLOADER tractor-shovels. 
“At our new plant we now have three modern 
H-25 PAYLOADER units. Their greater 
[2,500-I1b.] capacity, faster cycles and easier 
operation give us more productive capacity so 
that we can render better, faster service to 
our customers during the peak season.” 


UBERTYVILLE, ILLINOIS 


@ THE FRANK G. HOUGH CO. 


SUBSIDIARY COMPANY 


HOUGH, PAYLOADER, PAYMOVER, PAYLOGGER, PAYLOMATIC ond 
PAY ore registered trodemork nomes of The Fronk G. Hough Co. 
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Citrus Culture Corporation of Mount Dora, Florida, is a 
producer of custom blended fertilizers particularly for the 
citrus and vegetable growers in the area. It has used 
PAYLOADER tractor-shovels for many years to unload box 
cars, charge elevators and feed baggers. 


Their present PAYLOADER equipment consists of three model 
H-25 units that feature power-shift transmissions, power- 
steering and other improvements. The oldest of these has 
operated 2,400 hours and has only required routine main- 
tenance and adjustments. They credit this fine record not 
only to superior basic design but also to the extra protection 
against dust and dirt built into the machine — the special 
air filtering and oil filtering plus the many grease and oil 
seals provided. 

Your Hough Distributor wants to show you what the H-25 
or one of the larger PAYLOADER models can do on your 
bulk-handling work. See him soon, or return the coupon. 


THE FRANK G. HOUGH CO., 754 Sunnyside Ave., Libertyville, Ill. 


Send ‘'Iindustrial 


5-A-1 


NAME 


TITLE 


Material Handling 


from A to Z"' 


COMPANY 
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CITY 


STATE 


FACTS AND 
FALLACIES ABOUT 
_ PACKED TOWERS 


[v7] Packed towers are practical 
in diameters over 3 ft. 


TRUE. Modern tower packings, such as “Intalox”® 
saddles and metal Pall Rings have made 
an old “rule-of-thumb” obsolete. Formerly, 
engineers were hesitant to use packed 
towers over three feet in diameter, 
especially where distillation was involved. 
However, the high efficiencies and low 
pressure drops of these new packings have 
made large diameter towers a practical 
and economical mass transfer tool. We 
can cite distillation, absorption and even 
liquid-liquid extraction towers in success- 
ful operation whose diameters run 8 ft. or 


more. 


Packed towers give higher pressure drops 
than tray columns. 


FALSE. Because of their low pressure drops, “Inta- 
lox” saddles and metal Pall Rings have 
found wide application in vacuum distil- 
lation. In these rather critical rectifica- 
tions, metal Pall Rings, especially, have 
such low resistance that pot temperatures 
—and product pyrolysis—are maintained 
at a minimum. Moreover, these low pres- 
sure drop properties lead to smaller tower 
diameters with greater liquid irrigation 
densities and lower H.E.T.P. 


tower performance. 


Are you on our mailing list to receive new technical 
data on packed tower performance as it is released. 
from our experimental laboratories? If not, drop us 
@ note on your letterhead. No cost or obligation. 
Write Dept. CE-561, The U. S. Stoneware Co., 


Akron 9, Ohio. 


Packed towers have lower first cost 


than tray towers. 


TRUE. Again, this is true because of the develop- 


ment in recent years of unique packing 
shapes. Their high capacity and greater 
mass transfer efficiencies permit the de- 
sign of shorter and narrower columns, 
requiring smaller fluid moving equipment. 
Where corrosion is a factor, the low cost of 
chemically inert ceramic packings means 
impressive savings over the cost of special 
corrosion-resistant alloys. 


Packed beds make efficient 


entrainment separators. 


TRUE. Mist elimination sections consisting of 


packed beds are used in commercial scrub- 
bing equipment, even where the scrubbing 
sections themselves consist of trays. More- 
over, the chemical engineering literature 
quotes many actual installations in 
sulphuric acid and other plants where 
satisfactory performance is being obtained 
from packed beds. Where fouling is a 
problem, the choice of the proper packing 
with a large interstitial free space, com- 
bined with adequate hydraulic radius, will 
prevent deposition of solids and thus main- 
tain low pressure drop. 


¥| Performance of packed towers can’t 


YES, the introduction a few years ago of “Intalox” saddles, and, more 
recently, the metal Pall Ring, used with properly designed packed tower 
internals, has brought about a re-evaluation of methods used to effect 
mass transfer ... have made yesterday's facts, today’s fallacies. In 

new tower design, or to obtain greater capacity or better efficiency 
from present towers, it will pay you to investigate modern packed 


U. S. ST 


be predicted accurately. 


FALSE. Today packed tower performance can be 


predicted about as accurately as that of 
plate columns. That was not true, how- 
ever, ten years ago. Accurate design data . 
are multiplying rapidly as the use of 
packed columns continues to grow at a 
rapid pace. Extensive research being made 
in packed towers up to 30” in diameter 
is providing data that can be used to pre- 
dict the performance of towers up to 25’ 
or more with reasonable accuracy. 


AKRON 9, OHIO 
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More refiners see hydrocracking 
as way to reduce product woes 


As the story on hydrocracking (see p. 38) was 
being set in type, developments were taking 
place that outdated it before the presses started 
rolling: 

Universal Oil Products seems to have a sec- 
ond customer lined up for its Lomax process 
(first licensee is Powerene Oil Co., Los Angeles). 
Golden Eagle Refining Co. is expanding its Los 
Angeles refinery from 9,000 to 30,000 bbl./day. 
Informed sources say that the new output will 
be supplied by a 20,000-bbl./day Lomax unit— 
making gasoline and coke the refinery’s only 
products. Expansion is designed to furnish more 
high-octane gasoline to private-brand marketers. 

Other West Coast refiners reported seriously 
considering hydrocracking plants are Signal Oil 
and Douglas Oil, both at Bakersfield, Calif., and 
Caminol Co. at Hanford, Calif. 

All other hydrocracking process licensors 
(Cal Research, Hydrocarbon Research, Union 
Oil) report a lively interest by refiners. Hydro- 
carbon Research, for example, says that it ex- 
pects to announce the first licensee for its H-Oil 
process within a few weeks. 


Freeze processes called best for 
economically desalting sea water 


As ground was recently being broken in Elath, 
Israel, for the first water desalting plant using 
the Zarchin freeze process, there were several 
indications that independent observers also be- 
lieve that freezing offers the best chance of 
breaking the $1/1,000 gal. cost barrier. 

Jacobs Engineering Co., Los Angeles, Calif., 
is now betting on the freezing approach, although 
it has engineered multiple-effect evaporation 
units in the past. The firm has designed its own 
desalting process that combines freezing with the 
hydrate principle (Chem. Eng., Jan. 23, p. 86), 
to achieve a cost, on paper, of 40-50¢/1,000 gal. 
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Top news stories and what they mean to CPI technical decision-makers 


Company is currently seeking sponsorship for 
a pilot plant to prove out its design. 

According to Jacobs’ F. G. Sawyer, multiple- 
effect evaporation, such as Office of Saline 
Water’s 52-effect demonstration plant being 
built at San Diego, will probably never get below 
$1/1,000 gal. Controlling crystal growth in the 
freezing processes, he declares, is where the 
greatest engineering advances can be made. 

Zarchin has claimed that process 
(Chementator, Feb. 6, p. 35) can desalt sea water 
at the 40¢ level. Investment in the four-unit, 
250,000-gal./day Israeli plant will be about $350,- 
000. Process requires about 5 kw./265 gal. prod- 
uct, produces 1 gal. fresh water at 500 ppm. salts 
for every 2 gal. of sea water feed. Operating 
costs are not affected by feed salinity. 


Much is at stake in court battle 
over polyformaldehyde resins 


Acting swiftly after Celanese Corp.’s announce- 
ment of its Celcon polyacetal resin (Chementator, 
Mar. 20, p. 78), Du Pont has filed suit in U. S. 
district court in Wilmington, Del., claiming in- 
fringement of its Delrin patent. 

Du Pont’s complaint charges that Celanese, 
“with full knowledge and deliberate defiance” of 
patent U. S. 2,768,994, is setting out to imitate 
Delrin at Celanese’s Bishop, Tex., plant. Du Pont 
is asking an injunction to prevent Celanese from 
making or selling Celeon and is also seeking 
triple damages for any lost profits. 

Celanese counters that it has made a thor- 
ough study of the patent situation and that there 
are no grounds for an infringement suit. Its 
case is based upon its own patent, U. S. 2,951,059, 
covering the manufacture of polyformaldehyde 
from trioxane, the cyclic trimer of formaldehyde. 
Celanese declares that commercial development 
of Celecon is proceeding according to schedule. 

At stake in the upcoming battle is Du Pont’s 
position as sole commercial producer of acetal 
resins. The firm has already invested over $50 
million in Delrin and is anxious to protect the 


10 20 30 48.5 


BULLETIN: 


Shell Chemical announces a monograph describing 
31 tests—some standard, some ingeniously devised—to give 
you greater insight into surface coatings. 


Shell uses these 31 tests as a 
backbone in lacquer formulation. 
They have led to startling con- 
cepts such as the advantages of 
solvent retention and to remark- 
able new high boiling solvents 
such as Pent-Oxone* keto-ether 
and Pent-Oxol* glycol ether. 
Read how you can get an in- 
dexed, 60-page copy of this mono- 
graph telling how to set up these 
31 tests, how to run them and how 
they can help improve your cur- 
rent formulations. 


HE 3] tests used regularly at Shell 

Chemical’s Technical Service 
Laboratory in Union, N. J. have led 
to some fascinating new fields of inves- 
tigation. One is solvent retention. 


A twist on solvent retention 
While slow solvent release is known 


to cause film shrinkage and have a bad 
effect on print resistance, retained sol- 
vent has recently been found to have 
good effects on gloss retention and 
restoration, cold crack resistance and 
weatherability. 

Test 29 can help you study these 
dual effects in terms of what actually 
happens when lacquer dries. 


Two remarkable new high boilers 
Studies of this type led directly to Shell 


Chemical’s two remarkable new high 
boilers: Pent-Oxone keto-ether, par- 
ticularly promising in formulations 
with dissimilar resins and Pent-Oxol 
glycol ether for maximum blush 
resistance/practical drying time in ni- 
trocellulose lacquer formulations. 


How to get your monograph 


To get your monograph, write or call 
any of the 9 district offices of Shell’s 
Industrial Chemicals Division. Or 


write Shell Chemical Co., 110 W. 51 
Street, New York 20, N.Y. 


Samples and information 


When writing for a copy of the 
monograph, ask for samples and in- 
formation on any of these items: 


Acetone Isopropyl! Ether 

Bisphenol-A Mesity! Oxide 

Diacetone Alcohol Methyl! Amy! Acetate 

Di-tertiary-buty! Methyl Ethyl Ketone 
peroxide Methy! Isobuty! Carbinol 

Ethyl Aicohol Methyl Isobuty! Ketone 

Ethyl Amyl Ketone Neosol® Solvent 


Glycerine Pent-Oxone* Keto-ether 
Hexylene Glycol Pent-Oxol* Glycol Ether 
Isopropyl Alcohol Secondary Buty! Alcohol 


*Trademark, Shell Chemical Company 


Shell 
Chemical SHE 
Company * 


Industrial Chemicals Division 


A Bulletin from 


0 
if 
seth Gas chromatography does complex solvent analyses in minutes. Here, a Shell chemist prepares a sample for injection. 
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material’s exclusive role, since markets are 
opening up. 

Although selling in relatively small volume 
right now, many observers believe polyacetals 
have the sales potential of nylon. Delrin is cur- 
rently available at specialty plastic prices (65¢/ 
Ib.), but it could eventually wind up at 30-35¢/ 
lb. creating a wide range of new markets. 

Celanese, with its basic position in formalde- 
hyde, will be in a strong position to compete with : 
Du Pont for volume sales if the courts uphold 
the Celcon patent. 


Linde Co., moving further into cryo- 
genic liquids, will build a plant at 
Amarillo, Tex., to produce 100 liters/ 
hr. of liquid helium. When completed 
in January, 1962, it will be the largest 
such commercial unit in the U.S. 


New chemical may win major role 
in wool’s competition with synthetics 


Latest result of the wool industry’s all-out effort 
to fight synthetics on their own ground: all-wool 
sweaters with the same wash-and-wear qualities 
as their man-made counterparts. The new 
sweaters will appear on the market next fall. 

Key to the wool’s easy-care properties is 
a chemical process based on permonosulfuric 
acid, Called Dylanize and licensed by British- 
owned Stevensons, U.S.A., of North Providence, 
R. L, process has been previously used only for 
woven products such as blankets. 

Permonosulfuric acid, a strong oxidizing 
agent, is an unstable, corrosive byproduct of 
hydrogen peroxide chemistry, is not commercially 
produced in U. S. Closest to it is Du Pont’s 
potassium monopersulfate, tradenamed Oxone, 
marketed for two years as a dry bleach. The 
25¢/lb. potassium salt, combined with water, 
hydrolyzes to the acid. It is believed to be the 
starting material that Stevensons uses in its 
process. 

All that’s known about Dylanizing is that it 
is a continuous, high-production process. Special 
yarn and knit construction also contribute to 
the washability of the new knitwear. 

Most common wool shrinkproofing process is 
treatment with 4% potassium permanganate in 
a saturated NaCl solution. Developed by Wool 
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Bureau affiliates, this route is currently being 
used by about 75 garment manufacturers. A 
promising ethanolamine-based process, under 
development at Dept. of Agriculture laboratories, 
is said to suffer from low production rates. 


F acing gasoline glut, ethylene 


makers shift to heavier feeds © 


Despite a general trend to use of light feedstocks 
for cracking to ethylene (especially ethane from 
natural gas processing), some of the big ethylene 
producers are now planning to operate on C-5 
and heavier feeds. Reason: with the present 
oversupply of motor fuel, it’s not as economical 
to convert these streams to gasoline. 

At Beaumont, Tex., Mobil Chemical will be 
feeding naphthas and other natural gasoline 
stocks to its newly completed 380-million-lb./yr. 
ethylene unit. Monsanto is now switching from 
an all-LPG (mainly propane and butane) feed 
at Texas City to a mixture of LPG and light 
distillates. 

And at its planned 500-million-lb./yr. ethyl- 
ene plant at Alvin, Tex., Monsanto will use light 
crude oils, distillates, gas oils and condensates. 
They are now produced by the firm’s Lion Oil 
Div., but additional quantities will be purchased 
to fill out the plant’s requirements. 

These materials are the least desirable for 
gasoline making because in order to be acceptable 
for blending, they need considerable reforming. 

Disadvantage of the heavier feedstocks is 
the additional volume of byproducts they create. 
Companies with diversified petrochemical opera- 
tions can sell or consume these extra materials. 
Companies with no outlet for byproducts are 
the ones who are switching to propane and 
ethane feeds, achieving higher ethylene yields. 


Plant takes novel route to SO.— 
reacts sulfur and sulfur trioxide 


What seems at first glance a roundabout way to 
make sulfur dioxide for liquefaction has been 
developed by engineers of Stauffer Chemical Co. 
Process is based on the deceptively simple re- 
action: 
S + 2 SO; — 3 SO. 
This reaction, although known in the litera- 


(Continued on page 82) 
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An individual 10 mm dia. cyclone illustrating sealing arrangement. 


MIDGET CYCLONES 
REPLACE THICKENERS 


New manifolded units only 18 inch dia. replace 25 foot dia. thickeners... 


A major breakthrough in refinery processing techniques is now possible with 
the TMC DorrClone. By manifolding miniature cyclones in common housings, 
tremendous centrifugal force is available to separate 5 micron and above par- 
ticles from production scale streams. Each individual cyclone is only 10 mm 
inside diameter and is constructed of a special ceramic material that is thermally 
and mechanically shockproof. Housings are forged carbon steel or stainless steel 
and pressure tested to 400 psig before shipment. Specifications for the various 
TMC sizes are shown on the opposite page and major advantages are listed below. 


SAFETY: Individual TMC DorrClones are constructed according to code 
with 4%” corrosion allowance. Construction and installation 
completely eliminate dangerous spills and boil overs from acci- 

dental crude or water injection. Completely closed construction 

is makes it as safe as the pipe work connecting it to the system. 

SPACE: 2 cu. ft. of space now do the job of 8500 cu. ft. No foundations 

required. Can be supported by its own piping. 

fs EFFICIENCY: 95% removal of 5 micron and above solids. Operation at higher 
temperatures than ever before possible with resultant heat 
savings. Far more effective than pressure decanters. Ratio of 
clarified oil to slurry oil can be controlled through a 50-1 to 

1-3 range. 

; COST: 75% reduction on installed costs as compared with thickeners. 


MAINTENANCE: No moving parts — greatly reduced areas of lagging. Replace- 
ment periods exceed by far T & I intervals. 


For further information on this new innovation, simply fill out the coupon at 
right or write direct to Dorr-Oliver Incorporated, Stamford, Conn. 


“PORR-OLIVER 


WORLD-WIDE RESEARCH * ENGINEERING * EQUIPMENT 
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SPECIFICATIONS 


Exploded view of TMC-60 
with several cyclones removed. 


TMC—300 


Capacity BPD 


7000—10,000 


Height, inches 
Overall 
Dimensions Diameter, inches 


30 


Weight, (approx.) Ibs. 


Pressure psig 


Temperature, ° Fahrenheit 


To: O. M. Johnson 
Dorr-Oliver Incorporated 
Stamford, Connecticut 


1 am interested in the possible application of a TMC DorrClone 
to our Catalyst Separating System. Our conditions are: 


Flow BPD 


Catalyst Size 


Catalyst % 


Operating Temp. 
Operating Press. 


NAME 


COMPANY 


ADDRESS. 


CITY 
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CATALYST PECOVERY STREAMS 
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— 
TMC—60 TMC—180 
1000—2000 4000—6000 
18 30 36 
PF 200 400 800 
150 150 150 
Pe 850 850 850 
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ture, is difficult to control and had not been used 
commercially in the U. S. before Stauffer’s 
10,000-ton/yr. liquid SO. plant came on stream 
at Baton Rouge, La., earlier this year. 

Main advantage of this route, says Stauffer, 
is that it simplifies the gas purification problem 
since reaction product is essentially 100% SOs. 
Also, the process dovetails nicely with its Baton 
Rouge sulfuric acid operation because one of 
the raw materials, pure SOs;, is readily available 
from the plant’s oleum stream. 

Conventional way to make liquid SO. is to 
burn sulfur with air to form a 14-15% SO. 
stream. The SO. is concentrated by absorption 
in solvents such as water or dimethylaniline, 
followed by stripping. It is then dried, cooled, 
compressed and liquefied to yield a product with 
less than 50 ppm. water. 

Stauffer has not revealed any process de- 
tails because of pending patents. It says only 
that key to its continuous process is carefully 
controlled reaction conditions. But from what 
is known in the literature, it’s probable that the 
process involves these steps: 

Molten sulfur feeds to a tile-lined reactor 
containing a 30% SOs-oleum solution. Reaction 
at 230-250 F. produces an SO. gas that passes 
through a sulfur filter, HoSO, drying tower and 
demister, followed by conventional liquefaction 
sequence. 


Fifteen devices have already been sub- 
mitted to California’s Motor Vehicle 
Pollution Control Board for approval 
under that state’s anti-smog law 
(Chem. Eng., Apr. 3, p. 88). Two have 
been rejected because of lack of per- 
formance data; none have yet been 
approved. 


More beryllium oxide—and perhaps 
more metal—may be on the way 


Though new ventures are not being started in 
the beryllium industry with the same rapidity 
that once characterized the titanium business, 
the beryllium tempo continues to quicken. The 
industry, expecting a Be consumption of 30,000 
tons in 1962, has seen these latest developments: 

Vitro Minerals Co. says it will be producing 
beryllium compounds (mainly oxide) at Salt Lake 
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City by year’s end. At the same time, Beryllium 
Resources, Inc., will be nearing completion of its 
250-ton/day ore concentrator near Delta, Utah. 
This facility will employ BR’s Van Dornick flota- 
tion process to furnish a 7% BeO concentrate to 
Brush Beryllium. 

And industry speculation is that there will 
be a third major producer of Be metal in the 
not-too-distant future. (The current producers: 
Brush and Beryllium Corp.) Two likely contend- 
ers for this third slot are Vitro and Anaconda 
Copper (Chementator, Jan. 23, p. 71). 

Vitro is now starting up its Salt Lake City 
pilot plant to prove out its acid-leach process. 
Among problems to be ironed out are the high 
acid consumption in the leaching step and sub- 
sequent winning of Be values from the complex 
acid solution. Company hopes to be able to adapt 
the solvent extraction technology of its Salt 
Lake uranium mill to BeO production. 

Since BeO sells for $3-4/lb. and the ingot 
metal for $45-50/lb., there is a strong incentive 
for an oxide producer to investigate metal pro- 


duction. 


Two companies set precedent in 
customer-contractor relations 


Monsanto’s huge chemical complex planned for 
Chocolate Bayou (Chementator, Jan. 23, p. 76) 
is unique in many ways, not the least of which 
is the way the firm selected the engineer-con- 
tractor. 

No competitive bidding was involved in this 
project, for which Bechtel Corp. has the engi- 
neering, procurement and construction contract. 
Instead, Monsanto brought Bechtel in on the ad- 
vance planning stages. By the time construc- 
tion gets under way this summer, Bechtel will 
have been working with the Monsanto staff for 
almost two years. 

(Among the other precedents being set by 
the Chocolate Bayou plant: it will be the first 
major chemical complex designed from the 
ground up for computer control. There will prob- 
ably be several computers, each monitoring one 
or more production units. A computer “super- 
visor” for the whole complex will make over-all 
economic optimizations and guide the computer 
“operators.”) 

Another innovation in customer-contractor 
relations is being tested on the West Coast. Tide- 
water Oil has sounded out several engineering 
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For more efficient sulfations and 


sulfonations 


99.5% available SO; 


GENERAL CHEMICAL 


SULFAN 


General Chemical SULFAN offers you 
many significant advantages—in use, in 
service, in supply. 

The unique form and properties of 
SULFAN—99.5% available SO; in easy- 
to-handle liquid form—enable you to 
step up operating efficiency, to run 
larger batch sizes, and to get more 
rapid through-put . . . often double in 
the same equipment. No spent acid 
disposal problems, either! 

You also get the benefits of General's 
10 years of experience with stabilized 
SO:, for all types of application. Our 
technical service specialists can really 


hemical 
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show you where, when and how to cash 
in On SULFAN for your operation. 

A further and not inconsiderable ad- 
vantage you get with SULFAN is depend- 
ability of supply. As the only supplier 
of stabilized sulfur trioxide with mul- 
tiple producing locations, General 
Chemical can provide better service... 
assurance that your schedules can be 
met! 

Learn more about SULFAN now. A letter 
outlining your particular requirements 
will bring information of immediate 
practical value! Or mail coupon for free 
technical brochures. 


GENERAL CHEMICAL DIVISION 


40 Rector Street, New York 6, N.Y. 


Mail coupon now for free technical 
brochures on SULFAN! 


® 

Allied: Chemical Corporation 

|. Please send free copies of “Reactions 

_ Of Sulfur Trioxide,” and “Sulfan.” 
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firms to see if they will supply the financing 
for the 15,000-bbl./day Isocracker and 50-mil- 
lion-cu.ft./day hydrogen plant to be built at the 
firm’s Avon, Calif., refinery. The job will prob- 
ably cost $10-15 million. Tidewater is short on 
cash because of a pending deal to buy part of 
Honolulu Oil (Tidewater’s share will cost about 
$75 million). 

Industry sources say that several contrac- 
tors are inclined to accept these terms. One big 
factor in this attitude: there are a lot more 


-hydrocracking and hydrogen plants to be built, 


so the contractor that lands the Tidewater job 
will have an edge in subsequent bidding. 


World’s second plant to make maleic 
anhydride via butene oxidation will 
be built by Imperial Chemical Indus- 
tries at Wilton, Eng. The 11,000-ton/ 
yr. unit wili get its feed, predominantly 
normal butenes, from an adjacent ole- 
fins plant. Petro-Tex is building the 
first plant at Houston, Tex., employ- 
ing a similar process (Chementator, 


June 27, 1960, p. 53). 


Grafting ethylene oxide to 
cellulose improves solubility 


Rayonier, Inc., has come up with a new—and 
still secret—technique for modifying the cel- 
lulose molecule. The trick: addition of about 
4% ethylene oxide, which considerably alters 
cellulose’s solubility characteristics. 

Rayonier regards this new product, called 
Ethylose, as only the first-born in what it hopes 
will be a whole family of modified celluloses. Ob- 
ject of the research is to upgrade wood pulp into 
higher-profit materials. Development price of 
Ethylose is 50¢/lb.; it’s expected to find use in 
textile sizes, binders and coatings. 

Ethylose is insoluble in water but, unlike 
cellulose, is quite soluble in dilute alkalis (8-12% 
can be dissolved in a 5% NaOH solution). It can 
be regenerated by alkali removal, or heat fol- 
lowed by washing. 

Rayonier will not say how it achieves uni- 
form grafting of ethylene oxide to the cellulose 
molecule, but process is believed to involve con- 
tinuous emulsion polymerization using peroxide 
catalysts. Ethylose is now being made in a semi- 
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works plant located at Fernandina Beach, Fla. 

Ethylene oxide grafting could also replace 
the viscose route to cellophane and rayon—if a 
new plant were to be built today. Grafting takes 
place in only 1 hr. vs. 48-72 hr. for the viscose 
digestion and aging process; products are essen- 
tially the same. Grafting requires less equip- 
ment, eliminates need for many chemicals such 
as carbon bisulfide and sulfuric acid. 


Hydrocarbon fuel cells: little luck 
yet, but research is accelerated 


Houdry Process Corp., Philadelphia, and North- 
ern Natural Gas Co., Omaha, have launched a 
joint research project with an ambitious goal; 
development of a fuel cell that runs on natural 
gas at room temperature. 

To date, few cells have been made to run 
efficiently on any hydrocarbon (most units oxi- 
dize bottled hydrogen). But natural gas or 
petroleum fuel will have to be used if fuel cells 
are ever going to compete in the commercial mar- 
ket with the more conventional energy sources. 
Expense of fuels used in present ambient-tem- 
perature cells limits use to applications where 
cost is only a secondary factor. 

Main problem facing Houdry and NNG: in 
order to oxidize a hydrocarbon, either the sys- 
tem has to be heated until the exothermic re- 
action goes on spontaneously, or a catalyst must 
be found that will force the reaction at lower 
temperatures. No such catalysts are known 
today. 

Most of the half-dozen major fuel cell re- 
searchers contacted by CE have a “broad general 
interest” in ambient-temperature cells, as Na- 
tional Carbon Div. of Union Carbide puts it. 
The Institute of Gas Technology, which has a 
natural gas cell that operates at 1,300 F., says 
that it is not working on a room-temperature 
unit, though a spokesman notes that such a cell 
would be highly desirable. 

The Patterson, Moos Div. of Universal 
Winding Co. says that it is pushing work on its 
Carbox cell towards the goal of low-temperature 
operation. And as if to emphasize the interest 
in this area, Autolite Co. has just expanded its 
research staff, stepping up efforts to develop 
“petroleum fuel cells operating at ambient con- 
ditions of temperature and pressure.” 


For More Industry & Economic News ... p. 36 
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There are three basic reasons why this brand 
has been stamped on so many successful 
projects recently. 


REASON NO. 1— Platinum Metals have a 
superior combination of properties . . . re- 
sistance to high temperatures, exceptional 
corrosion resistance, catalytic action. 

REASON NO. 2—Platinum Metals perform 


and continue to serve—often where no other 
materials can endure. 

REASON NO. 3—Platinum Metals are 
cheaper than you think, because of their high 
recovery rate. 

We make Platinum Metals in all shapes 
and forms . . . sheet, strip, foil, wire, tubing, 
gauze, salts and chemicals. And we operate 
complete catalyst and scrap recovery units. 
Clads and composites also available in many 
forms. 

Bulletin No. P-6 tells our story. Write 
for it. 


J.BISHOP a. CO. platinum works / 95 KING STREET, MALVERN, PENNSYLVANIA 


A JOHNSON MATTHEY ASSOCIATE PHONE: NIAGARA 44-3100 


“*“METALS FOR PRECISION AND PERFORMANCE" 
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RED PROBLEM-SOLVER 


Industry & Economic News 


Helium Conservation Gets 
Good Industry Response 


Acting under the new helium 
conservation program started in 
March by the government, 14 com- 
panies have submitted proposals to 
build 22 privately owned helium 
recovery plants. In turn, the Bu- 
reau of Mines has already accepted . 
plans by Cities Service Helium, 
Inc., Helium Conservation Corp., 
Northern Natural Gas Co., and 
Panhandle Eastern Pipe Line Co. 
Construction will start in July. 

Speedy action on conservation is 
spurred by present wasting of 4 
billion cu. ft./yr. of helium during 
normal consumption of helium- 
bearing natural gas. Our helium 
reserves, the only ones in the free 
world, total 160 billion cu. ft., and 
no important new ones have been 
found within the past 17 years. So 
the huge wastage must be cut, 
otherwise an estimated total de- 
mand of 36 billion cu. ft. between 
now and 1985 will bring us close 
to total depletion. 

From participation in the pro- 
gram, the gas industry will gain 
liquefaction know-how that may 
prove valuable for increasing re- 
covery of constituents such as 
ethane from natural gas. Increased 
research under Bureau of Mines 
contracts will provide additional 
helium-recovery knowledge, pos- 
sibly establishing new processes 
such as Bell Laboratories’ glass- 

diffusion method. 


New Oxo Alcohol Plant 
Integrates Plasticizers 


Monsanto Chemical Co.’s drive 
toward integrated production now 
includes plasticizers. At its new 
Chocolate Bayou, Tex., chemical 
complex, the company will erect a 
plant to produce oxo alcohols, key 
ingredients in the manufacture of 
the company’s phthalate, phosphate 
and adipate plasticizers and func- 
tional fluids. 

With completion of this facility 
late in 1962, Monsanto will become 
the first major producer of these 
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plasticizers to integrate back to 
the basic raw materials. 

The plant will employ a Mon- 
santo-developed process claimed to 
give the company a fundamentally 
strong technical position based on 
improved technology in oxo chem- 


istry. 


Big Crystals Open Way 
To Aluminum From Clay 


Olin Mathieson Chemical Corp. 
has piloted an economical process 
for producing high-quality alumi- 
num sulfate from domestic clay or 
waste coal-mine shale. Hopefully, 
the company now expects to pilot- 
test several ways to thermally de- 
compose this aluminum sulfate to 
alumina and economically recover 
sulfur trioxide. 

Tied together in one process, 
these steps may some day form the 
basis for commercial production of 
aluminum from clay containing 
20% alumina, rather than bauxite 
(45-60% alumina). Such an even- 
tuality should make it “possible to 
produce aluminum where cheap 
power exists, without having to 
compromise on plant location to 
suit both the raw material and the 
power source,” according to Dr. 
W. E. Hanford, Olin’s vice presi- 
dent for research. 

What makes Olin’s new process 
attractive economically is the purity 


of the aluminum sulfate crystals 
produced by a patented technique, 
developed by Walter C. Saeman, 
senior research associate in Olin’s 
metallurgical laboratories, New 
Haven, Conn. 

Using this technique in the pilot 
crystallizer shown at left, Saeman 
has produced crystals in sizes of 
vs to #-in. dia., rather than the 
0.01-in. dia. commonly obtained. 
These large crystals, containing 
less than 0.03% iron, can be sepa- 
rated from the mother liquor, with 
excellent recovery of the potential 
alumina values in the feed material, 
claims Olin. 


Mineral Resources 
Draw Increased Attention 


Through entirely unrelated 
moves, both Dow Chemical’s Texas 
Division and Kerr-McGee Oil In- 


dustries, Inc., recently revealed 
rising interest in mineral re- 
sources, 


At Dow’s Freeport, Tex., com- 
plex, a realignment of personnel 
assignments will concentrate on the 
organization of a minerals depart- 
ment charged with geological ex- 
ploration and development of new 
mineral resources. 

Whereas the Texas Division’s 
large growth during the past dec- 
ade has been in the manufacture 
of organics, Dow feels that future 
growth in inorganics, as well as 
organics, is desirable. An evident 
target is the market for rare met- 
als used in nuclear and space appli- 
cations. 

Kerr-McGee Oil Industries, Inc., 
has acquired Lakeview Mining Co. 
and Gunnison Mining Co. through 
its subsidiary Kermac Nuclear 
Fuels Corp. This move is part of 
Kerr-McGee’s plan to diversify and 
expand its mineral operations. 

Both acquisitions operate solvent 
extraction uranium mills; Lake- 


view at Lakeview, Ore., and Gun- 
nison at Gunnison, Colo. Aggres- 
sive mineral exploration in areas 
supplying these mills will aim at 
utilizing chemical processing capa- 
bilities for raw materials other 
than uranium. 
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KRALOY CHEMTROL CO. 


NEW! ALPHA SERIES 


ALL MOLDED PENTON 


SUL FLASTIC FUME 


the ‘advanced concept in ‘contrifugal: pumps" 


FEATURES: 


Teflon coating, 
access to seal cavity for 
venting and quenching. 


UNMATCHED FOR CORROSIVE SERVICE! 


Here's a centrifugal pump unmatched in the industry 
...designed for tough duty under corrosive conditions 
...@ pump specifically engineered for the chemical 
and processing field! Molded from Penton with the 
broadest corrosion resistant spectrum of any structural 
plastic available today. Safely handles many concentrated 
acids, alkalis, salts and solvents...even at elevated 
temperatures. 

Chemtrol ‘‘Alpha Series’’ Pumps can be 

supplied with drip-proof, totally enclosed, or explosion 
proof motors. Available from 's to 3 horsepower, 
1725 r.p.m. and 3450 r.p.m.operation. 

For further information on your particular fluids 
handling problem, contact your local distributor 

... or KRALOY/CHEMTROL CO., Pump Division, 
402 West Central Ave., Santa Ana, California 


TYPICAL LIQUIDS 
HANDLED TO 250 F 
Alcohol—Amy! 
Alcoho!—Ethyl 
Alum 
Ammonia Aqua 
(10%) 
Ammonium 
Hydroxide 
(concentrated} 
Brine (acid) 
Carbon Dioxide (wet) 
Carbon Tetrachloride 
Caustic Potash (30%) 
Sodium Hydroxide 
Chlorine solutions 
Chromic Acid (30%) 
Cyclohexane 
Ferric Chloride 
Gasoline 
Hexane 
Hydrochloric Acid 
Hydrofluoric Acid 
(60%) 
Hypo 
Kerosene 
Nitric Acid 
(65% to 80°F) 
Phenol (to 80°F) 
Phosphoric Acid 
(85%) 
Potassium Bromide 


\ 
Potassium 
Ferricyanide 


Sea Water 
Sulphuric Acid 
(85% to 80°F) 
Tanning Liquors 
Tetraethyl Lead 
Toluene (to 80°F) 
Vinegar 
Water— 
demineralized 
Whiskey 
Xylene 
Zinc Chloride 


SUITABLE FOR USE 
IN THE FOLLOWING 
INDUSTRIES: 


All types of 

Chemical Transfer 
Missile and Aircraft 
Beverage 


Distillation and 
Breweries 


Dry Cleaning 
Film Processing 
Atomic Energy 
Food Processing 
Pickling 
Pharmaceutical 
Tanning 

Textile 

Plastics 

Water Treating 
Photo Engraving 


i 
/ @ Nometalin fluidflewpath 
positively protected with 
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4 
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4 
a 4 
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Reactor produc 


Typical of the new hydrocracking processes: Universal Oil Products Co.’s two-stage Lomax flowsheet. 


REFINERS SHE HYDROCRACKING AS 
ANSWER TO CHANGING DEMANDS 


As natural gas continues to 
chew up fuel oil markets, re- 
finers are looking for ways 
to turn more of the total bar- 
rel of crude into gasoline. 
One answer: hydrocracking. 


Look for a new round of con- 
struction in petroleum refineries to 
get under way late in 1961 or early 
1962. And when it does, watch for 
a major investment in hydrocrack- 
ing processes to bring refineries’ 
product-spread back in line with 
demand. 

Tipoff to expansion: the industry 
historically has launched such proj- 
ects whenever its operating rate 
passes 85% of installed capacity. 
According to S. W. Curry of Uni- 
versal Oil Products, the U.S. will 
again reach this level sometime 
near year’s end 1961 or early 1962. 

However, before refiners react to 
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SEPARATOR 


REACTOR 


“HEAT EXCHANGER 


need for more capacity, they must 
reconcile this with a twist toward 
decreasing demand for heating oils 
and increasing demand for motor 
fuel. And all signs point to hydro- 
cracking as the likely way to re- 
solve this situation. 

Essentially, hydrocracking is a 
method to upgrade middle distil- 
lates into gasoline and turn heavy 
distillates into middle distillates or 
gasoline. It handles middle-barrel 
cuts that can’t be handled by or- 
dinary cat cracking. Paraffins are 
isomerized and rings are split, giv- 
ing high-octane products contain- 
ing few olefins or other unsatu- 
rates. 
Who’s Doing What—At the 
present time, there are four hydro- 
cracking processes available for 
licensing: Isocracking (California 
Research), Lomax (Universal Oil 
Products), Unicracking (Union 


Gasoline 
blending 
stocks 


FRACTIONATOR 


Distillate 
recycle 


Oil) and H-Oil (Hydrocarbon Re- 
search). 

The only process to have reached 
commercial scale is Cal Research’s 
Isocracking. It is operating in a 
1,000-bbl./day unit at the Rich- 
mond, Calif., refinery of Standard 
Oil of California. Process has also 
been licensed to Standard Oil of 
Ohio for a 7,500-bbl./day unit at 
its Toledo refinery, and to Tide- 
water Oil for a big 15,000-bbl./day 
unit at its Avon, Calif., installa- 
tion. The Sohio unit is slated to 
come on stream late this year. 

The only other process to find a 
customer so far has been UOP’s 
Lomax. Powerene Oil Co., an inde- 
pendent refiner, is installing a 
2,200-bbl./day Lomax unit at its 
Los Angeles refinery. This facility 
is expected to come into operation 
late this month or early in June. 

Concept of hydrocracking isn’t 
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new, even if the present processes 
are. Humble Oil says that it used 
hydrocracking at its Baton Rouge 
refinery 20 years ago to make 
avgas. And it hints that it is ex- 
amining its experience with an eye 
to installing a modern version of 
the old flowsheet. Other firms such 
as Shell Oil and Socony Mobil have 
published articles on hydrocracking 
research and are doubtless groom- 
ing processes for commercial use. 
> What’s the Rush?—The sudden 
surge of activity in hydrocracking 
is brought on by a chronic problem 
facing all refiners: a proportional 
loss of markets for products made 
from the middle and bottom of the 
crude oil barrel. 

Natural gas has continued to 
make inroads into areas formerly 
dominated by fuel oil. Also, mar- 
kets for distillate and fuel oil are 
highly seasonal, while markets for 
products such as asphalt have not 
grown in proportion to gasoline 
sales. And the octane race is cool- 
ing off as Detroit builds more 


California Research’s 1,000-bbl./day 
. Isocracker at StanCal’s refinery fur- 
nished operating data. 


mechanical octane into its engines. 

By upgrading the mid-barrel 
cuts (and even residuum) into 
gasoline, jet and diesel fuels, hy- 
drocracking allows refiners to re- 
dress their present product im- 
balance. It permits a refinery to 
get the optimum amount of salable 
products from less crude oil than 
it now uses. At the same time, the 
process is quite flexible, allows for 
wide variations in demand. 
> Regional Variations—One rea- 
son that three of the four hydro- 
crackers now built or planned are 
on the West Coast is that there 
are strict limitations on the amount 
of smog-producing olefins that can 
be used in gasoline. Hydrocracked 
blending stocks contain virtually 
no olefins. 

Refiners who now have trouble 
getting rid of naphthas, middle dis- 
tillates and fuel oil are also likely 
customers for hydrocracking. But 
as far as a CE survey could deter- 
mine, Gulf and East Coast refiners 
have no immediate plans to install 
these processes. 
>What Price Hydrogen?—Major 
factor in the hydrocracking picture 
is the availability of hydrogen. 

From 1,000-1,800 std. cu. ft. of 
hydrogen are used per barrel of oil 
charged. This consumption, along 
with other hydrogen-treating proc- 
esses that are gaining in popular- 
ity, means that in some refineries 
a hydrocracking installation may 
outstrip the H, available from cata- 
lytic reformers. 

Tidewater, for example, will 
build a big 50-million-cu. ft./day 
hydrogen plant along with the Iso- 
cracker it is installing. Sohio and 
Powerene, on the other hand, still 
have enough hydrogen available 
from reforming operations. 

This trend has caused refiners to 
start scouting around for cheap 
ways to manufacture H.. Some 
believe that in a few years hydro- 
gen may be considered in the same 
way that steam and cooling water 
are now. 
> What’s Cheapest Now—Steam 
reforming of natural gas is still 
the most economical source of hy- 
drogen. 

On the West Coast where cheap 
Canadian natural gas will soon be 
available, a big steam reforming 
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plant should be able to make H, for 
35¢/Mcf., perhaps even less. With 
the sudden upsurge of interest in 
hydrogen, a lot of research is be- 
ing conducted to shave this cost 
even further. One of the biggest 
advances has been advent of high- 
pressure reforming (Chem. Eng., 
Apr. 17, p. 158-61), which produces 
steam for use in the CO.-stripping 
section, slashing utility costs. 

> How Processes Compare—All of 
the commercial hydrocracking 
processes are similar, differing 
only in engineering details and eco- 
nomics. The routes are all medium- 
temperature, high-pressure cata- 
lytic processes employing either a 
two-stage reaction system or hy- 
drogen pretreatment of feedstock 
in lieu of one reactor. 

Cracking in presence of excess 
hydrogen produces two main re- 
actions: (1) partial hydrogenation 
of polycyclic aromatic rings, fol- 
lowed by cleavage to form iso- 
paraffins; (2) isomerization of 
heavy paraffins, followed by split- 
ting to lighter isoparaffins. With 
feedstocks normally treated, there 
is little coking of the catalyst. 

Though exact catalyst for each 
process is being kept secret, each 
is believed to be a mixed-sulfide 
type on acid supports. Cal Re- 
search, for example, describes in 
one of its patents a catalyst con- 
sisting of nickel and cobalt sulfides 
on a solid, active acid support. Such 
a support could be an active clay 
treated with hydrofluoric acid. 
>The H-Oil Process—For pur- 
poses of comparison, Hydrocarbon 
Research’s H-Oil process should be 
considered separately. Although 
HRI says its process can treat light 
distillates as do the others, the firm 
is basing its main sales effort on 
the upgrading of heavy residuum 
stocks. It maintains that cracking 
the heavy stocks to lighter ma- 
terials offers the best payout eco- 
nomics. 

From an engineering standpoint, 
the HRI flowsheet differs from the 
other three hydrocracking routes 
in its use of an ebullating catalyst 
system (others used fixed beds). 
HRI’s reactor contains two ebul- 
lating beds, with catalyst carried 
upward in the oil-hydrogen stream. 
The catalyst-oil overflow  side- 
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Plant investment for 
Isocracking installation 


(8,866 bbl./day. Feed; light cycle oil) 


Hydrofiner Isocracker 

(Dollars) (Dollars) 

Reactor section 1,620,000 1,950,000 

Recovery section. . 950,000 

Technical service.. 180,000 300,000 
Indirect field 

expenses....... 370,000 500,000 
Catalyst and 

chemicals...... 230,000 300,000 
Total process 

investment... .. 2,300,000 4,000,000 


* Product stripper included in reaction section. 


stream can be cooled and pumped 
back to the bottom of the bed. 

Advantages claimed for the cir- 
culating catalyst system are: (1) 
intimate contacting of gas, liquid 
and solid phases; (2) ease of tem- 
perature control; (3) no down- 
time for adding catalyst; (4) low 
pressure drop permitting greater 
throughput per unit volume. 
» Typical Conditions—When proc- 
essing a vacuum residuum, the H- 
Oil process employs a _ pressure 
around 3,000 psig., roughly double 
that of the other routes treating 
lighter stocks. Reaction tempera- 
ture of 800-850 F. is comparable to 
the other systems. 

In cracking heavy residuums, 


HRI says most economical opera- 


tional level is conversion of 65-80% 
of the charge stock to lighter dis- 
tillates. This corresponds to hy- 
drogen consumption of 900-1,300 
scf./bbl. and an increase of about 
15-20 API units between the 
charge and the product. 

Aside from the differences in the 
reactor system, the rest of the H- 
Oil flowsheet is substantially the 
same as the other three processes: 
hydrogen separation and product 
recovery. 
> Isocracking—Cal Research’s Iso- 
cracking process (Chem. Eng., 
Nov. 16, 1959, pp. 106-108) can 
treat cracked and straight-run mid- 
dle distillates in the boiling range 
560-1,050 F. 

Almost two years’ operating ex- 
perience on its 1,000-bbl./day unit 
showed how process costs can be 
cut, prompting Cal Research to re- 
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lease a revised set of cost data (see 
table). Compared with catalytic 
cracking (payout time of 7.4 
years), the firm claims that Iso- 
cracking shows a payout of 2.6 
years. 

Typical operating conditions for 
Isocracking are 400-700 F. and 
500-1,500 psig. Hydrogen consump- 
tion usually runs 1,100-1,600 scf./ 
bbl. of feed converted. Most stocks 
also need hydrogen refining before 
being subjected to cracking. 
> Product Variety—Process may 
be operated once-through for pro- 
duction of gasoline and bottoms 
product. Bottoms can be fraction- 
ated to give a jet-fuel component, 
or marketed as a high-quality mid- 
dle distillate. Alternately, process 
can be operated at extinction re- 
cycle (of material boiling higher 
than desired gasoline cut) with a 
net conversion of 60% per pass. 

The whole liquid product from 
the recycle operation can be used 
for gasoline blending. However, it 
is more desirable to split this into 
light and heavy cracked stocks. 
Light stock has an octane rating 
of almost 100 and is valuable for 
premium gasoline blending. Heavy 
stock can be used for regular gaso- 
line or charged to a catalytic re- 
former. 
Unicracking—Union Oil has 


proved its process on a pilot scale. 
Unlike Isocracking, it employs two 
stages of reaction (although hy- 
drogen pretreatment for Isocrack- 
ing could be considered a first 
stage). Typical reaction conditions 
are 500-800 F. and 500-2,000 psig. 
Operation is geared to 600 F. end- 
point feedstocks. 

First-stage reactor acts as a 
once-through converter, giving 
about 30% conversion to gasoline 
by volume. The second stage, de- 
pending on desired conversion, is 
either a once-through or recycle 
cracking operation. Typical con- 
version to gasoline ranges from 50- 
70% by volume in this stage. 

Liquid products from the two 
stages are then fractionated into 
four streams: (1) an overhead 
containing C, and lighter hydro- 
carbons, (2) a sidecut of C,-400 F. 
naphtha, (3) a gas oil sidecut, pro- 
duced directly as finished material, 
(4) a bottoms product. When op- 
erating at 100% conversion to 
gasoline, the bottoms is eliminated 
and everything boiling above gaso- 
line is recycled to extinction in the 
second stage. 
> Process Flexibility—Union Oil 
claims several advantages for its 
two-stage cracking system. First, 
for a given fresh feed rate, total 
reactor capacity needed is less than 


Operating costs of Hydrofiner and Isocracker 
(8,860 bbl./day; 90% operating factor) 


Hydrofiner Isocracker 
Total 
ti Cost Quantity Cost Cost 
Used (¢/Bbl.) Used (¢/Bbl.) (¢/Bbl.) 
Direct costs 
Fuel ($2.25/bbl.)........... 76 bbl. 1.9 386 bbl. 9.8 11.7 
Electricity (0.8¢ kwh.)...... 1,275 kwh. 2.8 4,650 kwh. 9.9 12.7 
Steam, 125 psi. (47¢/M Ib.). 5,800 Ib. /hr. 0.7 0.7 
Cooling water (2¢/M gal.)... 645 gpm. 0.2 4,180 gpm. 1.4 1.6 
Catalyst and chemicals..... 6.4 10.3 16.7 
Labor and supervision...... 2.3 3.8 6.1 
Maintenance.............. 4.0 78 11.8 
Fixed costs 
Overhead (15% of labor and 
0.9 2.6 
Property taxes and insurance 2.7 5.3 8.0 
Total operating costs 
Cents per barrel........... 21.2 60.7 71.9 
Dollars per on-stream day. 1,880 4,500 6,380 
Dollars per calendar day 1,690 4.060 6,740 
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For the 


fourth time in 

five years, increased 
production has 
enabled Celanese 


to reduce 


the price of 
TRIMETHYLOLPROPANE 


Celanese trimethylolpropane—the 
ideal intermediate for producing ure- 
thane foams and coatings, and alkyd 
resins—is now available at the lowest 
price in its history: 30.5¢ per pound. 
That means you can get all the many 
advantages of trimethylolpropane— 
and save money at the same time. 


In urethane foams, trimethylolpro- 
pane offers three primary hydroxyls as 
the base for polyethers. This results in 
uniform products and assures repro- 


ducibility. It also means improved 
dimensional stability and heat distor- 
tion points in the finished foams. Used 
in urethane coatings, this intermediate 
improves heat, chemical and corrosion 
resistance. 

Alkyd resins made with trimethylol- 
propane are characterized by impact 
resistance, hardness, flexibility, adhe- 
sion, and resistance to yellowing, heat 
and chemical attack. 


At the new low price, you simply 


Celanese Chemical Company is a Division of Celanese Corporation of America. 
Canadian Affiliate: Canadian Chemical Company Limited, Montreal, Toronto, Vancouver 
Export Sales; Amcel Co., Inc., and Pan Amcel Co., Inc., 180 Madison Avenue, New York 16. 
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30.5*¢ 


(DELIVERED) 


can’t afford not to investigate the ad- 
vantages of trimethylolpropane in your 
application. For information, please 
write, briefly outlining the use you have 
in mind. Celanese Chemical Company, 


Dept. 553-E, 180 Madison Ave., N.Y. 16. 
Celanese® 


gh 

“JEWEMICALS 
*Zone I Carload Price (per pound) 


Zone IL Price: 31.5¢ (Ariz., Calif., 
Idaho, Mont., Nev., Ore., Utah, Wash.) 
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with a single reactor with feed pre- 
treatment because of the conver- 
sion obtained in the first stage. 
This minimizes reactor size and 
catalyst inventory. Also, by using 
two stages, appropriate reaction 
conditions for optimum conversion 
of fresh feed and recycle feed can 
be controlied independently. 

Union Oil estimates that a 15,- 
000-bbl./day Unicracker operating 


at 90% conversion would cost 
about $9 million. Direct operating 
costs would be about 36¢/bbl. 

>» Lomax—Less information has 
been made available about the UOP 
Lomax process than the other three 
hydrocracking routes. 

The unit being built at Powerene 
Oil is nominally rated at 2,200 bbl./ 
day. It will operate with a hydro- 
fining pretreatment step that will 


yield on a volume basis 110 bbl. for 
every 100 bbl. of feed. Product will 
split into 70 bbl. of high-octane 
gasoline and 40 bbl. middle distil- 
lates. The Lomax unit will operate 
at approximately 1,000 F. and 1,600 
psig. 

The flowsheet employs a_ two- 
stage fixed-bed reactor system simi- 
lar to Unicracking, with flexibility 
to regulate conversion ratios.—RAL 


New French process up- 
grades troublesome byprod- 
uct from hydrocarbon 
chlorination reactions, pro- 
duces high-purity chlorine 
for re-use. 


Overcoming the difficulties that 
plagued previous attempts to oxi- 
dize HCl to chlorine successfully, 
the Institut Francais du Petrole, 
Paris, has developed a process for 
upgrading byproduct HCl that re- 
portedly gives 100% conversion to 
oxygen-free chlorine. 

Estimated capital investment in 
a plant for processing byproduct 
HCl is approximately $23,000/daily 
ton, closely approximating that of 
a de Nora electrolytic plant (Chem. 
Eng., July 25, 1960, p. 63). 

Operating costs, however, are 
considerably lower than an electro- 
lytic plant, making possible the 
production of Cl, at about $27/ton 
compared with $35.50/ton. 

The process, which operates in 
the liquid phase at low tempera- 
tures and atmospheric pressure, 


nitric and sulfuric acids. 

By careful control of operating 
conditions and composition of oxi- 
dizing mixture, IFP is able to pre- 
vent formation of byproduct nitro- 
syl chloride, which can present 
serious corrosion and separation 
problems. 

Other advantages claimed for the 
process: 
¢No heat transfer required in 
the oxidation stage. 


eReaction velocity is high, 
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employs an oxidizing mixture of 


OXIDATION SOLVES WASTE HCl PROBLEM 


Recycle 


thus minimizing size of the reactor. 
Overhead products, Cl, and 


N.O, are easily separated. 


¢ Oxidizing acids are recovered 


and re-used. 


>Simple Flowsheet — Oxidation 
of the HCl takes place at a tem- 
perature below 175 F. according to 


the following reaction: 


2H,0 


The chlorine and nitrogen di- 
oxide (overhead vapors from the 


Diluted 


Diluted HNO; 


reactor) go to a fractionating col- 
umn, operating preferably at 80 
psi. Chlorine discharges from top 
of fractionator with molar purity 
over 99.9%. The nitrogen dioxide 
is drawn from bottom of fraction- 
ator as a liquid and fed to a nitric 
unit where it is reabsorbed to gen- 
erate HNO, for re-use as the oxi- 
dizer. 

The nitric-sulfuric acid mixture, 
which has been diluted by water 
formed in the reaction, is removed 
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QUICK, TIGHT 


connections 
with \ 


VER-TITE 


Couplings 


In every operation that calls for couplings, Ever-Tite will give you 
tighter, safer, connections— speed up changes and reduce “down time” 


—save leakage, maintenance and money. 

Ever-Tite Couplings give a tight connection every time — under all 
conditions, for all flowable materials — because tightness is pre-determined 
and built in by compression on a resilient gasket*. And Ever-Tites are 
quick to connect —by just slipping the coupler over the adapter and 
closing the handles. 

When you install Ever-Tites you get leak-proof connections between 
stationary equipment and portable equipment . . . utmost flexibility . . . 
quick interchange of couplings for experimental set-ups. 

Available in Brass, Malleable, Stainless, Aluminum, Monel, or other 
materials for corrosion resistance under any atmospheric or operational 
conditions. In sizes, high and low temperatures, and pressure ratings 

to meet your needs. 

Write today for illustrated catalog No. C-11. 

*Ever-Tite gaskets are regularly supplied of Buna N composition. Also available 

in Neoprene, Pure Gum, Butyl, Silicone, Teflon, Thiokil, or any other material to 
meet specifications. 

EVER-TITE COUPLING CO. INC., 254 WEST 54th STREET, NEW YORK 19, N. Y. 


EVER-TITE EVER-TITE 
Standard Adapter Adapter and Coupler 
ond Coupler d Coupler — for Tank Cor Unloading 
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from the bottom of the reactor. 
Separation of the acids could be by 
distilling off the HNO, and return- 
ing it to the nitric unit. The dilute 
H.SO, could be concentrated by 
water evaporation and re-used in 
the oxidation. 

> Oxidation-Separation Piloted— 
Since several well-known acid re- 
generation systems are presently 
available, IFP confined its testing 
to the oxidizing and fractionating 
steps. However, the Institute has 
prepared a cost estimate for a 
33,000 metric tons per year plant 
(see table below). 

IFP has also designed a reactor 
and fractionating column for a 1 
ton/day pilot plant. Reactor is a 
simple column of 20 cu. ft. capac- 
ity. The fractionator is a 73-in.- 
dia. x 11-ft.-high packed column. 

Having proved out the process in 
the laboratory, IFP is unwilling to 
pilot the entire operation. It will, 
however, collaborate with any com- 
pany wishing to set up a pilot plant 
to evaluate the process.—AVG 


Operating costs of IFP 
chlorine oxidation process 


Per Ton of Chlorine 


Cost 

Direct costs Consumption ($) 

Steam, 280 psi. 

(60¢/M Ib.)....... 4,800 Ib. 2.88 

Electricity 

(0.7¢/kwh.)....... 1,472kwh. 1.03 

tion 

(0.2¢4M Btu.)..... 690,600 Btu. 1.18 

Cooling water 

(1¢/M gal.)....... 44,920 gal 0.45 

Sulfuric acid 

| 120 Ib. 1.20 

Nitric acid........ 100 Ib 3.00 

Labor (3 men/shift, 

$3.00/hr.) plus 

supervision (20%)............. 0.62 

Operating supplies............. 0.28 

3.56 
Fixed costs 

General plant and 

2.48 

Property taxes and 

Depreciation (10%)............ 7.14 
Total operating costs............. 26.94 


Wholesale Price Indexes: — 
iron & Steel vs. Plastics — 


49=100) 


Index (1947 


Source: U.S. Bureau of Labor Statistics. 


PLASTICS TAKE DEAD AIM 
AT METALS’ MARKETS 


After nibbling for years at 
the fringes of metal markets, 
plastics have achieved prop- 
erties and prices that are 
making them truly competi- 
tive. 


A handful of fast-developing 
trends are now pushing plastics 
into large-scale industrial and 
other durable applications where 
they directly replace metals. At 
first, light weight and relative ease 
of processing and finishing had 
been enough, in themselves, to gain 
some metals markets for plastics. 
Most of this gain was in small and 
intricate nondurable or ornamental 
items. But now: 

¢The long-range trend indi- 
cates that metals costs are headed 
upward, those of synthetic resins, 
downward. Costs of processing and 
finishing are following similar 
paths. 

eImproved polymer’ grades 
and fabricating technology are in- 
creasing plastics’ strength-to- 
weight ratio, their versatility and 
general level of performance. 

eIn the past two or three 
years, a number of newly commer- 
cial polymers have joined nylon 


under the label “high performance, 
engineering plastics.” Polyacetals, 
polycarbonates and _ acrylonitrile- 
butadiene-styrene resins all have 
metal-like toughness, resistance to 
boiling-water temperatures and to 
cracking and embrittlement. 
> Bigness in Volume—Capacity 
growth and price decline for such 
plastics staples as polyvinyl chlor- 
ide and polystyrene has been eye 
popping. Capacity for polystyrene 
resin rose from 414 million lb. in 
1955 to close to 1 billion lb. today. 
Between 1955 and 1960, number of 
producers increased from 4 to 20, 
price dropped from 294¢/lb. to 
213¢, and this year to 18¢. PVC 
looks at least as spectacular. By 
the end of 1961, capacity will be 
close to 1.4 billion lb., up from 527 
million in 1955. Price has dropped 
from 35 to 18¢/Ib. 
Costs Favor Plastics—In con- 
trast, the cost of cold-rolled steel 
has risen steadily and even the 
most optimistic people apparently 
expect the price increase to con- 
tinue over the next 15-20 years. 
Cost of tin plate has climbed 12- 
20% in the past five years. 
According to DeBell & Richard- 
son’s J. R. Turnbull, stating the 
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KEMP ORIAD DESICCANT DRYERS 


/ Complete reactivation 
An _ exclusive 3-zone embedded- 
heater design gives every KEMP 
ORIAD DESICCANT DRYER un- 
matched extra-drying power. Reac- 
tivation is always complete and uni- 
form in any drying process of air, 
gases or liquids, assuring maximum 
desiccant capacity—minimum dew- 
point performance. 


2 Perfect temperature 


control Heat input is conserved 
by thermostatic control . . . ideal 
temperatures are maintained for the 
highest operating efficiency at the 
lowest operating costs. An alarm 
system guards the entire network. 


8 Full automatic 


operation A simple setting of 
the program timer, and everything 

is automatically regulated. Drying 
results with the least pressure loss, 
lowest operation and maintenance 
cost. For further details, write for 
Bulletin D-103 . .. or call your local 
Kemp Man listed in the Chemical | 
Engineering Catalog. * 


It always pays 
to come to 


KEMP 


OF BALTIMORE THE C. M. KEMP MANUFACTURING CO. 


405 E. Oliver Street © Baltimore 2, Maryland 
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case before a recent meeting of 
the Society of the Plastics Indus- 
try, “A basic sales tool for the 
future will be a price-volume rela- 
tionship chart for the major plas- 
tics in comparison with steel, 
copper, brass, zinc, aluminum, 


dow much “high-performance” 
plastic 


1965 
Capacity Price Markets* 
(MM Lb.) ($/Lb.) (MM Lb.) 
Nylon 
Du Pont, 
Parkersburg, 
W. Va. 
Foster Grant, 3 
Manchester, 
N. H. 
Allied, 5 
Chesterfield, + 50 
Va. 
Spencer, 2 
Henderson, 
Ky. 
Firestone, 2 
Pottstown, 
Pa. 


Polyacetal 

Du Pont, 30 0.65 
Parkersburg, (est.) 

W. Va. 100 
Celanese, 25 0.70 
Bishop, (est.). 

Tex. early 1962 


Polycarbonate 

General Electric, 5 1.30 

Mount Vernon, 

Ind. 30-50 
Mobay, 

New Martinsville, 

W. Va. 


33 (0.98 


Acrylonitrile- 
butadiene- 

styrene 

U. 8. Rubber, 25 
Baton Rouge, 

La 


0.42 } 


Borg Warner, 25 
Marbon Div., 
Washington, 

W. Va. 

B. F. Goodrich 15 . 90 
Chemical, 

Akron, 

Ohio 

Monsanto, 
Springfield, 6 
Mass. 

Addyston, 50, 

Ohio late 1961 
* Based on Producers Estimates 
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glass, wood and paper. When you 
consider that a shaped or turned 
wood product represents a raw ma- 
terial value of about 10¢/lb., and 
that as much as 60% may be re- 
duced to valueless scrap in the con- 
version process, it is obvious that 
plastics materials selling below 
20¢/lb. are getting down to basic 
levels as materials of production.” 

Another expert, comparing cost 
of labor for fabrication, said that 
steel costing 11¢/lb. would now be 
as expensive as normal thermo- 
plastic at 30¢/lb. 

Paul Mayfield of Hercules 
Powder does not believe that steel 
has yet faced true competition with 
plastics. “In intricate shapes, plas- 
tics competed successfully with 
steel back in 1946. For the manu- 
facture of medium-sized pieces, 
the competition was about even in 
1953. In large unit fabrication, 
plastics will catch up with steel be- 
tween 1961 and 1965.” 

Competition with metal appears 

to be already well-established in 
such applications as pipes, gears 
and housings. Next in line: water 
pipes, electrical conduits and air 
channels as well as the many ap- 
pliances that form part of the mod- 
ern home. 
Improved Technology—Several 
plastics engineering developments 
are helping to reduce the cost of 
making finished products and in- 
crease their utility. 

Fully automatic molding tech- 
niques have been applied to com- 
pression, injection and blow molding 
through the use of new ma- 
chines and ingenious mold designs. 
Completely automatic forming pro- 
cedures have been introduced. 
High-speed plastic welders with 
automatic feed are now common. 
> Bigness in Product Size—Also 
noteworthy is the production of 
larger moldings and formed parts 
for furniture, appliances, contain- 
ers, housewares. For example, 
Thermofusion is a new molding 
process that makes it possible to 
form larger plastic articles and un- 
usual shapes, and to which Spencer 
Chemical has acquired exclusive 
domestic licensing rights from a 
Dutch company. 

Polymer Corp. has developed new 


techniques that cost about 25% 
less to apply to massive nylon 
shapes than do conventional extru- 
sion-molding methods. Costs of 
finished products are said to be 
competitive in many applications 
where nylon’s properties are de- 
sired, and nonferrous metals or 
stainless steel were previously 
used. 

And in its current annual re- 
port, Foster Grant notes increased 
interest in the use of nylon in con- 
sumer and industrial products be- 
cause, following a trend originat- 
ing in Europe, the use of nylon in 
fabrication of large parts is in- 
creasing. 

Said to optimize end-product 
properties of the whole range of 
thermoplastic polymers, use of a 
European-developed screw-injec- 
tion molding process is also on the 
increase in the U.S. (Chem. Eng., 
Dec. 26, 1960, p. 31). 
> Improved Polymers—Some re- 
sults of the intense drive in plas- 
tics technology to upgrade plastics 
materials and to tailor-make them 
for specific uses: 

Impact polystyrenes and their 
volume adoption by the refrigera- 
tion industry. 

Copolymers such as acrylonitrile- 
styrene, clear, chemically resistant 
and with a higher impact resist- 

ance than general-purpose poly- 
styrene. 

Acrylonitrile - butadiene - styrene, 
classed as an engineering plastic. 

Rigid (unplasticized) polyvinyl 
chloride, impact- and chemical-re- 
sistant, with expectations of a 79- 
million-lb./yr. market by the mid- 
’60’s in pipe and profile extrusions. 

The new Goodrich high-tempera- 
ture vinyl dichloride, to make its 
commercial debut this year, with 
a temperature resistance 60 F. 
higher than any previous vinyl- 
chloride-type resin. 
New Polymers—Achieving com- 
mercial significance only within the 
past year or so, several completely 
new polymers lay direct claim to 
certain metal properties, i.e., their 
strength levels, ability to take 
abuse over a wide temperature 
range, etc. The latest is Celanese’s 
Celcon, a copolymer or mixture of 
acetal resin and an as-yet-unan- 
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POWELL MAKES IT A SIMPLE MATTER 


To find the right valve for chemical installations, 
just call Powell. It’s that simple since Powell offers 
industry’s most complete line of valve materials, 
both ferrous and non-ferrous, to withstand virtually 
any problem of corrosion, erosion, temperature or 
pressure. 


What's more, you don’t have to wonder about Powell 


performance. It’s built-in through sound engineer- 
ing, development, materials and workmanship. 


So, remember, finding the right valve can be a 
simple matter when you specify Powell Valves. For 
further information, call your nearby Powell Valve 
Distributor (there’s one in every major city), or 
write us direct. 


115th year of manufacturing industrial valves for the free world 


POWELL CORROSION RESISTANT VALWES 


THE WM. POWELL COMPANY CINCINNATI 22, OHIO 
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nounced copolymer (Chem. Eng., 
Apr. 8, p. 110). It’s aimed straight 
at the market Du Pont has been 
developing for Delrin, a straight 
acetal resin. Celcon will also com- 
pete with polycarbonates, which 
were commercialized last year by 
General Electric and Mobay. Acry- 
lonitrile-butadiene-styrene resins, 
produced commercially by U. S. 
Rubber and Borg Warner will be 
put into commercial production 
this year by both Goodrich and 
Monsanto . 

In general, these resins are im- 
pact-resistant and self-lubricating. 
They stand up well against abra- 
sion and wear. They’re used in 
wheels, bearings, gears, pump 
parts and other structural pieces. 
Since they’re unaffected by many 
corrosive environments, they’re 
superior to metals in many applica- 
tions. 

Right now, Delrin costs 3.34¢/ 
cu. in. and on that basis is less 
costly than zinc at 3.87¢/cu. in., 
or brass at over 7¢/cu. in. Delrin’s 
price just dropped from 80¢/lb.— 
a level it has held since last June 
—to 65¢. Celcon will cost 70¢/Ib. 
in sample quantities until Celanese 
completes a  multimillion-dollar 
plant in Bishop, Tex., some time 
next year. Then, the price should 
almost automatically drop. Poly- 
carbonate resin, introduced at 
$2.50/lb., dropped last year several 
times to its present price of $1.30 
and GE predicts it will be down to 
60¢/Ib. by 1965. Nylon’s present 
price is about 98¢/Ib. as a result 
of a 20¢ drop initiated by Foster 
Grant last year. Some ABS resins 
are already selling as low as 42¢/ 
Ib. and price will drop further as 
volume increases. 
> Automotive Bellwether — The 
automobile industry is always the 
first objective mentioned when 
plastics people start discussing 
their products in competition with 
metals. The 1961 models average 
25 Ib. of plastics per car, which 
replaces approximately 150 lb. of 
steel and other metals. By the end 
of this decade, estimates indicate 
a potential automotive market for 
plastics of some 500 million Ib. an- 
nually, or about 60 Ib. per car. 

In its preparation for the Auto 
Show exhibit last year, the SPI 


came up with the following com- 
parative data: the finished price of 
an injection-molded 5-cu.in. part in 
plastics would range from 94-473¢. 
Prices for metal parts after moder- 
ate finishing would be between 40 
and 48¢ for steel cold-rolled alloy, 
aluminum and zinc, and up to 69¢ 
for yellow brass. If extensive fin- 
ishing were necessary, the cost 
would climb to 57¢ for aluminum, 
584¢ for zinc and 85¢ for yellow 
brass. 

Future plastics emphasis in the 
auto industry seems to be on the 
newer, tougher thermoplastics— 
led by the ABS copolymers, linear 
polyethylene, polypropylene, acetal, 
nylon and high-impact styrene. 
(Delrin captured the largest gain 
in 1961 cars and trucks.) 

These new materials are not in- 
vading automobile markets already 
held by acrylic, butyrate, phenolic, 
etc. In every case, the application 
is either a new one or one that 
has hitherto been served by a con- 
ventional material.—FA 


Polyurethane Boom 
Starts in Mexico 


Plans are afoot for several com- 
panies to produce polyurethane 
foam in Mexico. 

Dow Chemical and General Tire 
& Rubber will be the two biggest. 
A Mexican firm, Cia. Hulera El 
Palmar, S. A., the country’s biggest 
manufacturer of foam rubber prod- 
ucts, is already in production of 
flexible polyurethane foam in a 50- 
ton/mo. plant. 

Dow believes it will be the only 
company going into the rigid foam 
field and that the northern part of 
Mexico and the coastal areas, which 
are installing more and more air 
conditioning, will be using large 
quantities for insulation. Pyrina, 
S. A., owned half by Dow and half 
by Mexican interests, will start up 
a 50-ton/mo. plant in Mexico City 
this June. 

At about the same time, General 
Tire will open a similar sized plant. 
In addition, three or four small 
producers are expected to enter the 
field shortly. 
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Oxygen Gaining in Steel 
And Chemicals Markets 


Reviewing industrial gas gains 
over recent months, Linde Co.’s 
president, W. B. Nicholson points 
out that despite industry-wide cut- 
backs in steel production, a major 
portion of the over-all growth of 
industrial gas capacity was con- 
tributed by on-site oxygen facili- 
ties serving the steel industry. In 
all, ten new on-site plants began 
producing oxygen for steelmaking 
in 1960, boosting total industry 
capacity by 2,835 tons/day over 
1959 capacity. 

And he predicts that the chemical 
industry, which accounted for 6,000 
tons/day or 40% of U.S. oxygen 
capacity in 1958, will take 45% 
in 1964 and 50-55% by 1970. 

Air Reduction’s J. T. Hugill di- 
vides principal process users and 
the approximate tonnage currently 
involved as follows: ammonia syn- 
thesis gas, both oxygen and nitro- 
gen—1,500 tons/day; acetylene— 
1,600; ethylene—600; oxidation of 
propane and butane—400; meth- 
anol synthesis gas—200. A major 
portion of this capacity is produced 
from captive plants; only about 
1,000 tons is sold outside. 

Oxygen consumption in the steel 
industry, according to Nicholson, 
mounted steadily during the past 
decade from an estimated average 
of 100 cu. ft./ingot ton produced 
in 1950, to 350 cu. ft./ingot ton in 
1960. 

“Blast furnaces will likely be the 
next major addition to the steel 
industry’s lineup of oxygen proc- 
esses,” he says. “Three producers 
are already using blast-furnace 
oxygen, and we expect at least four 
or five more firms to begin full- 
scale testing in 1961-62. By 1963, 
blast-furnace cperations based on 
oxygen should find widespread ac- 
ceptance commercially.” Also Nich- 
olson expects metallurgical uses of 
oxygen to spread into nonferrous 
metal processing in the next few 
years. 

He estimates total domestic sales 
of the industrial-gas industry as a 
whole at $518 million in 1960 and 
expects this market to reach the 
$650-million level by 1964. 


ate 


Kellogg Steam Methane Reforming Process 
Sets New Lows in Direct Operating Costs 


Wherever you may be planning a new ammonia 
plant—for ammonia alone or as a component of a 
complete fertilizer complex, recent developments in 
Kellogg Steam Reforming now make a Kellogg-de- 
signed ammonia plant more economical than ever to 
operate as well as to build. 

The figures shown above are direct operating costs 
per ton for five major U.S. areas. They are based on 
rates given in the utility table (right). Catalyst and 
chemical consumption have been included—at 34¢ 
per ton of ammonia product and 7¢ per ton, respec- 
tively. Labor, maintenance, taxes, insurance, depre- 
ciation and interest have not been included since 
these vary with individual client situations. 

Feedstock for the process in this case is natural 
gas. Comparable low operating costs are possible 
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with refinery gas feed, or even naphtha, under cer- 
tain circumstances. 

For a detailed description of Kellogg’s ammonia 
process and other data, write for the new 12-page 
booklet— “Ammonia”. 


UTILITY UNIT COSTS* 


EAST GULF MID- PACIFIC WEST 
COAST COAST WEST NORTHWEST COAST 


Natural Gas— Feedstock 


and Fuel, ¢/MM Btu 59 20 40 38 37 
Electric Power, ¢/K WH 0.7 0.6 0.8 0.5 0.9 
Cooling Water, ¢/M Gals. 2.4 1.8 2.5 2.2 2.2 
Steam, ¢/M Lbs. 65 32 67 56 56 


*Cost of steam is based on minimum fuel cost for each area 


THE M. W. KELLOGG COMPANY 


711 Third Ave., New York 17. A subsidiary of Pullman Incorporated 


Offices of other Kellogg companies are in 
Toronto, London, Paris, 
Rio de Janeiro, Caracas, Buenos Aires 
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Plants 


U.S. Industrial Chemicals Co. 
plans to begin construction shortly 
on a 60-million-lb./yr. linear poly- 
ethylene plant in Houston, adja- 
cent to its existing conventional 
polyethylene unit. Process has 
been licensed from Phillips Petro- 
leum Co. 

Unworried by recent talk of 
overcapacity, USI marks its entry 
into linear polyethylene manufac- 
ture with the comment, “Every 
market projection we have made 
indicates that this versatile plastic 
will be in short supply by early 
1963.” USI’s plant will come on 
stream late in 1962. 


Continental Oil Co. has completed 
a $2-million expansion at its nat- 
ural gas plant in Lake Charles, 
La., boosting capacity by 50% to 
150 million scfd. Facility for re- 


covery of gas liquids from the 
processed gas stream has been in- 
creased correspondingly. 

Begun in April 1960, project is 
company’s second major expansion 
at the site in seven years. 


Shell Oil Co. has awarded con- 
struction contracts for two sepa- 
rate gas-processing plants. Brown 
& Root, Inc., will erect a 30-mil- 
lion-scfd. unit for Shell near 
Bryans Mill in Cass County, Tex.; 
while Delta Engineering Corp. will 
build Shell’s 15-million-scfd. fa- 
cility near Sealy in Austin County, 
Tex. 

Daily production target at the 
Sealy installation will be 21,000 
gal. of natural gas liquids: 6,200 
gal. of propane, 4,500 gal. of bu- 
tane, 4,200 gal. of debutanized 
gasoline and 6,100 gal. of conden- 
sate. At Bryans Mill, 5,600 gal. of 
condensate, 130 long tons of ele- 
mental sulfur and 18 million scf. 
of sweetened dehydrated gas will 
be manufactured daily. 


W. R. Grace & Co.’s Polymer 
Chemicals Div. has awarded The 
Fluor Corp., Ltd., a multimillion- 
dollar contract for design of facili- 
ties to boost Grace’s polyethylene 
output at Baton Rouge, La. Ex- 


W. R. Grace & Co.’s Nitrogen Products Div. has placed 60,000 tons/yr. of addi- 


tional ammonia capacity on stream at its Memphis, Tenn., plant (shown above). 
Total capacity is now 160,000 tons/yr., part of which is scheduled for captive 


50 


consumption in Grace’s adjacent 50,000-ton/yr. urea unit. 


panded capacity is due on stream 
in August. 


California Chemical Co.’s dry com- 
plex-fertilizer plant at Fort Mad- 
ison, Iowa, will be erected by 
Chemical & Industrial Corp. Due 
on stream late this year, unit will 
acidulate phosphate rock with ni- 
tric acid, yield 600 tons/day of 
homogeneous-pellet complex fer- 
tilizer via a combination of C&IC’s 
spheroidizing route and the French 
PEC slurry technique. 


American-Marietta Co. will begin 
construction of a multimillion- 
dollar cement plant near Atlanta 
this summer. Facility is designed 
to turn out 1.6 million bbl./yr. of 
portland cement initially, with ca- 
pacity readily expandable to twice 
that figure. Combined limestone 
and byproduct stone reserves are 
expected to feed the installation 
for at least 100 years. 


Air Reduction Chemical & Carbide 
Co. will convert waste carbide 
lime into lime in a $2.75-million, 
335-ton/day kiln being built at 
Louisville, Ky. First announced 
four years ago—but postponed 
while a similar unit was erected 
at Calvert City, Ky.—the installa- 
tion will be fed by an 80-acre res- 
ervoir of carbide lime (calcium 
hydrate) that has been accumu- 
lating since 1942. Product from 
the 220-ft.-long kiln will be proc- 
essed captively to calcium carbide, 
then into acetylene, which the 
company pipelines to nearby 
Du Pont and B. F. Goodrich Chem- 
ical. 


Hercules Powder Co. is construct- 
ing a multimillion-lb./yr. unit at 
its Hopewell, Va., facility to ex- 
pand hydroxyethylcellulose capac- 
ity. Product is a raw material for 
paints, adhesives, pharmaceuti- 
cals, binders and other items. Com- 
pletion is set for early 1962. 


Titanium Metals Corp. has an- 
nounced a $2-million expansion 
program for its Toronto, Ohio, 


More CPI News Briefs 
(Continued on page 118) 
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STREAM 
CONDITIONS: 


400°F SATURATED 
WITH H,0 
PSIG WITH 
HEAVY SOOT LOAD 


Another MSA-ENGINEERED SAMPLE SYSTEM 
for safe, reliable gas analysis with LIRA analyzers: 


sampling residual methane, carbon 
dioxide and carbon monoxide 
in synthetic ammonia plants 


M-S-A® LIRA Infra-Red Analyzers perform two vital functions in 
ammonia synthesis-gas preparation facilities. They make possible 
instant diagnosis of operating difficulties and rapid adjustment 
during plant start-up. Savings involved quickly amortize the cost 
of the analyzer. 

By monitoring methane, carbon monoxide and carbon dioxide 
content of hydrogen-nitrogen make-up streams, you can maintain 
a thorough check on gas purification operations. And the streamlined 
way to do it — with utmost process efficiency — is with continuous 
infra-red analysis. More specifically: M-S-A LIRA Analyzers. 

Speaking now of applications, one of the really tough problems 
is analyzing the methane in the process gas immediately after the 
reformers. The gas stream is dirty. It is saturated with steam at high 
temperature and pressure. But the methane has to be measured to 
determine the reaction efficiency. This measurement enables the 
operator to adjust the process when reactor temperature or changes 
in the raw feed stock cause variations in methane content. 

The LIRA does this measuring job to a faretheewell. Automati- 
cally. Continuously. Safely. Accurately. Inexpensively. 

In the field of gas analysis — you name the gas — MSA has been 
coming to grips with similar process problems for over 30 years. 
We'd like to lay that 30 years on the line and let it work to your 
advantage. Ask the MSA Instrument Specialist to call. And write 
us for the M-S-A LIRA bulletin, 


Explosion-proof Model 200 LIRA has a 
tamper-proof lock. All self-checking 
circuit controls are easily accessible 
through the explosion-proof enclosure. 


INSTRUMENT DIVISION 


Mine Safety Appliances Company 
Pittsburgh 8, Pennsylvania 
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New Chemicals 


Styrene copolymers 


N sins modify latex paints, 
Self-bonding silicone rubber 
cation. 


welds metals 


Texas Butadiene is the latest 
petrochemical company to venture 
into the field of resins and plas- 
tics. At its new plant in South 
Miami, Fla., the company has al- 
ready started semicommercial pro- 
duction (about 1 million 1lb./yr.) 
of a new family of low molecular 
weight, styrene-maleic anhydride 
resins to be marketed under the fue. 
trade name SMA. 

These resins are white, free- 
flowing powders in anhydrous 
form, have a melting point range 
of 95-165 C. and acid number 
ranging rom 186 to 500. 

Company officials say that the 
short-chain polyanhydride struc- 
ture may be used to modify latex 
paint to achieve higher loadings 
of extender pigments, better hid- 
ing power and improved adhesion. 
Tests have shown that the SMA 
resins also have a good potential 
as chemical intermediates, emulsi- 
fication agents, floor polish com- 
ponents, adhesives and leather 
tanning agents. 

The first member of the SMA 
resin family is a copolymer with 
a’ molecular weight of approxi- 
mately 1,600. Its derivatives can 
be made with various degrees of 
esterification. Certain properties 
vary with degree of esterification 
and the range available allows 
latitude in achieving desired per- 
formance. 

Current prices range from 57 to 
59¢/lb. in truckload or drum quan- 
tities. Price cuts are expected to 
be in the 50-55¢/Ib. range.—Texas . itself inste the in Oh 
elediene & Chamba Corp. Mow Bonded part ruptures in the rubber itself instead of at the interface. , 
York. 52A A P 

new self-bonding silicone rubber compound can establish a direct bond 
between metal surfaces, without a primer. Excellent bonds to steel, 
chrome steel and stainless steel have been reported. 

Designated SE-5504U, product is a high-strength, low-temperature 


Two metal plates are bonded together with silicone rubber. 


Pesticide compound that, according to General Electric, will cut the number of 
steps involved in the silicone rubber bonding process in half 
This material will be of use to mechanical rubber fabricators and 
RG Mee pram pow. specialty manufacturers, for shock mounts, rubber rolls, oil seals and 
A new agricultural antibiotic, other products that require strong and trouble-free bonds. 


After a 25-hr. cure at 350 F., SE-5504U is a gray compound with a 
tensile strength of 1,500 psi., tear strength of 200 psi. and elongation 
of 550% .—General Electric Co., Waterford, N. Y. 52C 


Blasticidin S, has been developed 
at Tokyo University’s Applied 
Microbiological Research Institute. 
Produced after eight years’ 
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BRIEFS 


benzotrifluorides 


para-nitrobenzoyl chloride 
phosphorus chlorides 


YES, YOU CAN GET ALL FOUR 
IN COMMERCIAL QUANTITIES 


If the limited availability of benzotri- 
fluoride and the o-, m-, and p-chloro- 
benzotrifluorides has held you back 
from investigating their profitable ap- 
plication, we assure you that all are 
available in commercial quantities. 

The chemically stable CF; group 
alone should stimulate your interest. 
With the chloro group, you should have 
enough ideas to keep you busy for some 
time to come. 

What have others done with these 
compounds? 

The pesticidal properties of BTF de- 
rivatives have interested many .. . for 
controlling undesirables so varied as 
fungi, bacteria, the oriental fruit fly, 
and the vicious lamprey. 

The halogenated intermediates also 
lend useful properties to dyes and pig- 
ments, particularly azo pigments and 
wool dyes of the anthraquinone series. 
Reports indicate that they are very fast 


HIGH PURITY ISOMERS OF 
NITROBENZOYL CHLORIDE 


Hooker para-nitrobenzoyl chloride usu- 
ally assays better than our specification 
of 98% minimum. 

Why settle for less? 

This product is useful in the prepara- 
tion of azo and stilbene dyes, and in 
such pharmaceuticals as folic acid and 
procaine hydrochloride. 

The para- comes as yellow crystalline 
flakes, shipped in 5- or 55-gallon quan- 
tities. 

Meta- too. We also make meta-nitro- 
benzoyl chloride as a partially crystal- 
lized liquid. This is shipped in 5-gallon 
quantities. 

For data sheets on either or both, 
check the coupon. 


pany address. 


For more information, check here and mail with your name, title, and com- 


PCI; OR PCI;, WHICH 
IS BETTER? 


That depends, of course, upon the in- 
tended use. We shall be glad to make 
recommendations for your particular 
requirements. 

Phosphorus pentachloride is avail- 
able as a high-purity crystalline solid 
in powder form which sublimes at about 
160°C. It is more reactive than the tri- 
chloride. It is generally used for small- 
scale runs and is shipped in 25- or 100- 
lb. drums. 

Phosphorus trichloride, available in 
larger, drum quantities as well as in 
tank cars, is a widely used chlorinating 
agent and catalyst. It is shipped as a 
water-white liquid assaying a minimum 
of 99.5% PCls. 

Check the coupon for data sheets on 
either or both products. 

For more information on the use of 
these and other Hooker chlorinating 
pm check the coupon for Bulletin 
328-B. 


to ultraviolet light, washing, and per- 
spiration. 

Pharmaceutical houses report the 
use of another derivative as an inter- 
mediate for making diuretics, tranquil- 
izers, etc. 

Through the periodination of BTF, 
it has been reported that suspending 
media for instruments have been made. 

There’s more about the compounds 
and their applications in Bulletin 12-A, 
offered in the coupon. 


0 Phosphorus pentachloride 
Phosphorus trichloride 


0 Bulletin 328-B, Chlorinating 
Agents. 


0 Bulletin 12-A, Benzotrifluoride 
and Its Chloro Isomers 

0 p-Nitrobenzoyl chloride 

0 m-Nitrobenzoyl chloride 


HOOKER CHEMICAL CORPORATION 


405 Forty-seventh Street, Niagara Falls, N. Y. of OOKER 
CHEMICALS 
PLASTICS 


Sales Offices: Buffalo Chicago Detroit Los Angeles New York 
Niagara Falls Philadelphia Tacoma Worcester, Mass. 
In Canada: Hooker Chemicals Limited, North Vancouver, B.C. 
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work from a type of radial strepto- 
coccus germ found in soil, the drug 
will eliminate the plant disease 
known as Imochi—a blight that 
has been costing Japanese rice 
farmers an estimated $90 million 
annually. 

According to Prof. Yusuke 
Sumiki of the university, the rice 
pest (identified as a mold-causing 
genus of the Piricularia group) has 
been a traditional enemy of the rice 
plant. Use of a mercury germ killer 
had previously been the only known 
countermeasure against the pest, 
but it was harmful to humans and 
not very effective in checking the 
disease. 

Sumiki pointed out that Blasti- 
cidin S doesn’t affect humans and 
is far more effective in checking 
the disease. It can be applied 
either in solution or as a powder, 
will be used in combination with 
conventional mercury drugs until 
it becomes commercially available 
on a full scale-——Tokyo University, 
Tokyo, Japan. 52B 


Thermoelectric materials 


Compounds improve over-all effi- 
ciency of thermoelectric power 
generators. 


The white-hot, vacuum iaduc- 
tion furnace shown above is used 
to prepare samarium sulfide, one 
of a family of ceramic-type, rare- 
earth compounds that can convert 
heat directly into electrical power 
at temperatures that go up to 
2,000 F. 

Although many of the important 
characteristics of the rare earth 


54 


elements had been previously 
studied and described, preparation 
and properties of their sulfides had 
not been equally well reported. A 
basic investigation of samarium- 
sulfur and cerium-sulfur_ sys- 
tems at Westinghouse laboratories 
yielded the new high-temperature 
thermoelectric materials. 

Both familities of rare-earth 
sulfides are prepared by directly 
combining the pure metal with 
sulfur. In the case of samarium 
sulfide, the samarium and_ sul- 
fur are heated to high tempera- 
tures in a protective atmosphere. 
The rate of temperature rise, final 
temperatures and length of reac- 
tion time are carefully controlled. 
Following the chemical reaction 
between samarium and sulfur, the 
resulting sulfide is crushed, com- 
pacted into cylindrical pellets, and 
sintered in a vacuum induction 
furnace. Composition of various 
sulfides that result from the metal- 
sulfur reaction is determined by 
X-ray diffraction analysis. 

The new compounds will im- 
prove over-all efficiency of future 
thermoelectric power generators 
because when different types of 
materials are arranged in series 
or cascade each operates in the 
rather narrow température range 
at which it functions best, and 
passes its waste heat along to the 
next lower temperature material 
that follows it on the temperature 
scale. 

While not yet as efficient as 
lower-temperature materials, the 
new thermoelectric compounds can 
be used as the top, or hottest, ma- 


Newsworthy Chemicals 


terial in such a series so that the 
entire generator can operate at 
higher temperature and raise its 
over-all efficiency.—Westinghouse 
Electric Corp., Pittsburgh. 54A 


Fiber bonding agent 


Hydrophilic polymer boosts 
strength of paper, speeds up 
preparation. 

Developed for wet-end addition 
in papermaking, Sumstar-190 is a 
high molecular weight dialdehyde 
polysaccharide that increases the 
wet and dry tensile strength of 
paper products. 

According to the manufacturer, 
Sumstar-190 does not impart 
strength properties to paper by 
undergoing a secondary polymeri- 
zation within the paper web. 
Rather, it forms a type of fiber 
bonding that is believed respon- 
sible for the substantial strength 
improvements obtained from very 
small amounts of material added 
to the fibers. 

These increases in strength 
properties are obtained after dry- 
ing under ordinary operating con- 
ditions without prolonged storage 
and curing. Ultimate wet strength 
properties from Sumstar come as 
soon as the paper is off the ma- 
chine and since no curing is re- 
quired the paper can be shipped 
the day it is manufactured. 

Supplied as a dry powder, this 
hydrophilic polymer is converted 
into a suitable dispersion by a 
simple cooking procedure before 
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“COOLING WITH PURECO CO, LIQUID... 


major 


*This statement was contained in an engineer’s report 

Timo, concerning the use of COz2 as a coolant by a company 

| that sulfunates straight chain alcohol. COz sparged di- 
4 in| rectly into the chemicals in the reaction tank, main- 

— tains a controlled temperature of -70° F or below. Total 


time for cooling 55 minutes . . . former time 3 to 4 hours. 


Perhaps Pureco CO, Technical Service can save 
your company time and money, too! 


New applications for Pureco COz are being found constantly... USE PURECO CO2 AS A GAS FOR... 

new ways of doing things mor e efficiently and economically with Inert blanketing of dyes, inks and other flammable mixtures. 
this versatile chemical. The engineers in Pureco’s Technical Serv- Sparging of varnishes and other mixtures. 

ice are highly trained in the application of its many uses . . . they 
are ready, willing and able to discuss, demonstrate or assist in the 
experimental development of CO2 applications, whether they entail 
a new use for the product or the improvement of an existing one. 


Distillation vehicle in distillation of phthalic anhydride in 
manufacture of resins. 


Flushing out lacquer from TV tube interiors after optical 


coating. 
For example: Inert pressure medium. 
USE PURECO CO2 AND/OR “DRY-ICE” USE PURECO CO2 AS AN INGREDIENT FOR... 


AS A REFRIGERANT FOR... 
Chill grinding of heat sensitive materials. 
Chill grinding of animals’ glands for hormones, etc. 
Freeze-drying. 
Blast chilling of environmental test chambers. Pureco is at your service. Call ar write: 


PURE CARBONIC 


Pure Carbonic Company, A Division of Air Reduction Company, Incorporated 
Nation-Wide Pureco CO2 Service-Distributing Stations in Principal Cities 
General Offices: 150 East 42nd Street, New York 17, N.Y. 


Forming carbonates, especially barium carbonates, 
Manufacture of aspirin. 
Controlling acidity—as in coagulating foam rubbers 


AT THE FRONTIERS OF PROGRESS YOU'LL FIND AN AIR REDUCTION PRODUCT 
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being added to the paper pulp. 

Reportedly, Sumstar reduces the 
time required for beating a par- 
ticular furnish, and improves the 
wet tearing strength, bursting 
strength and folding endurance of 
paper products.—Miles Chemical 
Co., Elkhart, Ind. 54B 


PVC plasticizer 


New epoxidized oil is compatible 
with vinyls, without reduction in 
heat stability. 


As plasticizers for PVC and 
other vinyl halides, epoxidized 
oils have gained wide acceptance 
despite the conflict between resin 
compatibility and heat stability. 

For example, existing epoxi- 
dized compounds (6 to 7% oxirane 
oxygen content) can give heat sta- 
bility to vinyls, but often the res- 
ins won’t properly assimilate the 
plasticizer. And any attempt to 


eliminate spewing by reducing 
the plasticizer’s concentration de- 
creases the vinyl’s heat stability. 

With an oxirane oxygen content 
of 9% (close to the theoretical 
limit for epoxidized oils) and an 
average of about five epoxide 
groups per molecule, Epoxol 9-5 
now resolves the conflict between 
heat stability and resin compati- 
bility because it permits plasti- 
cizer concentrations that were 
previously impractical. 

For other applications, Epoxol 
is also said to be more reactive 
than present polyepoxides. 

This plasticizer has a low poly- 
mer content as shown by its low 
viscosity; and infrared absorption 
indicates a low hydroxyl content. 
—Swift & Co., Hammond, Ind. 56A 


Briefs 
Methylated methylol melamine 
resin, Scriptite 31, imparts water 


or polyester premixes. 


water. 


Glass ‘balloons’: new bulk filler for plastics 


These hollow spheres of glass weigh about one third as much as water, 
and bear a close resemblance to tiny soap bubbles. Unimpressive as their 
appearance may be, Microballons (size range: 10-250 microns) give 
moldings that are 30% stronger than mineral fillers at weight savings 
of 20 to 30% when used as bulk fillers in phenolic, polyester laminates 


The spheres are stable to about 1,200 F. and resistant to hydrocarbons, 
water, dilute acids and alkalis. As lightweight aggregates, they give 
rather fancy qualities to concrete and plaster. With portland cement, 
for example, they make a concrete that sets in place while floating on 


The spheres can produce insulators with properties regulated over a 
wide dielectric range by combining the hollow particles with metal flakes 
and a resin binder.—Standard Oil Co. of Ohio, Cleveland. 56B 


resistance to coatings for offset 
printing paper manufactured on 
high-speed machinery. Added to 
the binder system for pigment 
coating formulations, Scriptite 31 
links with the protein or latex base 
to form a tough, water-impervious 
coating.—Monsanto Chemical Co., 
Springfield, Mass. 56C 


Monoplex S-74, a monomeric epoxy 
ester, is a stabilizing low-tempera- 
ture plasticizer for polyvinyl 
chloride. Features: resistance to 
extraction by soapy water, de- 
creased volatility, ability to sta- 
bilize against effects of heat and 
light. It has low viscosity, light 
color.—Rohm & Haas Co., Phila- 
delphia. 56D 


SBR stabilizer called Wingstay 
200 serves as a retained antioxi- 
dant and antiozonant in raw rub- 
ber. A _ low-melting semisolid 
mixture of the staining type, it 
emulsifies readily and is compat- 
ible with hot, cold, oil or nonoil 
extended rubbers.—Goodyear Tire 
& Rubber Co., Akron. 56E 


Silicone-rubber tape, ES 5215, con- 
sists of 2-mil glass cloth with 3 
mils of unvulcanized silicone rub- 
ber calendered on one side. This 
tape has a tensile strength of 70 
lb./in. width. When vulcanized, it 
bonds to a homogeneous mass, 
having good electrical properties 
and moisture resistance. Easily 
handled and applied, ES-5215 is 
used as a blanket for heater ele- 
ments, for wire and motor coil 
wrapping and other electrical ap- 
plications.—Permacel, New Bruns- 
wick, N. J. 56F 


Rayon and cotton vat dyes in a 
line called Carbanthrene are non- 
migrating, don’t streak as the 
cellulosic fabric dries. Compre- 
hensive range of shades is avail- 
able.—National Aniline Div., Al- 


lied Chemical Corp., New York. 
56G 


For more information about any 
item in this department, circle its 
code number on the Reader Service 
Postcard (Page 146) 
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Famous La Bour ‘‘'Q”’ Performance 


Plus New Servicing Advantages 


For many years LaBour Type Q pumps (non- 
priming) have been setting industry records 
for sustained efficiency and freedom from vapor- 
or air-binding. Now this same remarkable pump 
is available as Type SQ, so constructed that the 
impeller and all other rotating parts may be 
removed or replaced without disturbing pipe 
connections or motor. 

Type Q and the new SQ pumps reduce liquid 
travel within the casing to less than one revo- 
lution of the impeller. This fact, together with 


other design features, produces efficiencies as 
high as 80% and more, with an open impeller 
and no close clearances inside the pump. Since 
performance does not depend on close clear- 
ances, relatively great increases due to corrosion 
or wear have negligible effect on the efficiency 
of these pumps. 

If you want to know how either of these 
units can help to reduce liquid-handling costs 
in your plant, write for our new bulletin on Q 
and SQ pumps. 


ORIGINAL MANUFACTURERS OF THE SELF PRIMING CENTRIFUGAL PUMP 


THE LaBOUR COMPANY, INC. e 
WHITE PIGEON, MICH. e 
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New Equipment 


Asymmetrical disk-type unit 
for liquid-liquid extraction 
has a quiet zone near mixer, 
allowing phases to separate 
partially between stages. 


Agitation and separation—es- 
sential steps in liquid-liquid ex- 
traction—are performed side by 
side in a new disk extractor that 
claims high efficiency compared 
with standard units. 


a - 
‘Rotor 


Rotating. 
disk 


< 
4 


Main 


EXTRACTOR AGITATES, THEN SEPARATES 


Called the Asymmetrical Disk 
Extractor, the unit is designed 
with agitating compartments 
placed off-center in a cylindrical 
column. Next to the agitated zone 
is a transfer or settling section, 
separated from the mixing zone 
by a vertical baffle that permits 
flow between the two sections only 
through passages near the col- 
umn’s periphery. 


> Agitates, Then Calms—JIn op- 
eration, a liquid mixture of feed 
and solvent, thoroughly dispersed 
and agitated in the mixing com- 
partment, is pushed by centrifugal 
action into the transfer or settling 
section where a partial separation 
of extract and raffinate takes 
place. 

Continued forced movement of 
the liquid causes the lighter por- 
tion of the mixture to pass from 
the quiet zone into the mixing 
stage above; heavier material 
moves to the stage below. Since 
each mixing compartment is sealed 
top and bottom, the fluid must pass 
through all transfer zones in its 
stage-to-stage movement. 

Eventually, as in more-conven- 
tional disk extractors, the light or 
extract phase is removed at the 
top of the column, and the raffinate 
is taken off at the bottom. 
> Pilot-Plant Operation—The the- 
ory of the asymmetrical disk ex- 
tractor has been demonstrated in 
a pilot-plant model consisting of 
a 10-in. column, 39 in. high. (Cur- 
rent tests are being made in a 
column of 20 in. in dia., 79 in. 
high.) Flow rates are measured 
by rotameters that control within 
+5%, and holdup of the dispersed 
phase is measured on the principle 
of hydrostatic head and the dif- 
ference in densities of both liq- 
uids, measured within +1% accu- 
racy. 

In establishing efficiency of the 
smaller column, a disk diameter 
of 5 in. was used. The solute— 
acetone, ethyl ether or acetalde- 
hyde for various tests—was ex- 
tracted by water from the solvent, 
which was either toluene or petro- 
leum ether. 

Column efficiency increased with 
increasing rotor speed, as might 
be expected. The unit displayed 
in most cases a height equivalent 
to a theoretical stage (HETS) of 
about 20 in. In one long run in- 
volving ethyl ether and petroleum 
ether as feed materials, a HETS 
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CORROSIVE FLUIDS 
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ak» 511-B 
control valve 


Type 510-BA 


control valve 


Design 510-BP 
plastic bar 
stock body 


DESIGN AND CONSTRUCTION 


Plastic Bar Stock Bodies 

Design ‘‘BP’’ 
Penton, Type I poiyvinyl chloride (PVC), 
or other plastics of suitable mechanical 
properties 
1" 
Screwed or socket ends 
Fluted plastic or metal plug with equal 
percentage flow characteristic 
A", V2", 
Penton: 125 psi at 220° F. 
PVC: 125 psi at 140° F. 


Metal Bar Stock Bodies 
Design ‘‘B’’ or ‘‘BA’’ 


Carbon steel, stainless steel, Monel, 
Hastelloy C, Nickel, and other bar stock 
metals 


Screwed or socket ends 


Fluted or contoured metal plug with 
equal percentage flow characteristic 


He", Yo", 
1500 psi at 450° F. 


Body Material 


Body Sizes 
End Connections 


Valve Plug Style 
Orifice Sizes 


Pressure Rating 


Available 
Actuators 


Type 510 normally open or 
Type 511 normally closed diaphragm 
actuator 


Type 510 normally open or Type 511 nor- 
mally closed diaphragm actuator. Also 
available with Type 470 piston actuator 


For additional information, see yur FISHER /MAN 


Fisher Governor Company, Marshalltown, Iowa. Plants 
in Woodstock, Ont., Rochester, England. Butterfly Valve 
Division: Continental Equipment Co., Coraopolis, Pa. 


or write for current Bulletins 


If it flows through pipe anywhere in the world 


Cuemicat. ENGINEERING—May 1, 1961 


...chances are it’s controlled by....... 


SINCE 1880 


a 
| 
— q > 2: 

Ht. 

. 4 | 
| as 
1 


NEW EQUIPMENT .. . 


value of 12 in. was achieved for a 
rotor speed of 560 rpm. Hence the 
unit appears to rank high in effi- 
ciency among liquid extraction de- 
vices. 

The device is covered in Czecho- 
slovakian Patent No. 88,415, issued 
to Thomas Misek, a Czech engi- 
neer. — Kralovopolske Strojirny 
Co., Brno, Czechoslovakia. 58A 


Refractometer 


Tubeless instrument compares, 
reports indexes of two fluids. 


This instrument detects and re- 
ports the difference between the 
refractive indexes of two fluids 
channeled through its separate 
cavities. Either or both fluids may 
be flowing or stagnant at the in- 
stant of reading, making the unit 
suitable for on-line readings. 

Called Refractosyn, the device 
is tubeless. Transistor amplifier 
generates high-gain linear signals 
to +1.5 v. from null; meter in 
transducer enclosure indicates 
electrical output. Sensitivity is 
said to be less than 0.0001 of RI 
(Refractive Index). Scales can be 
graduated in other units linear 
with RI. 

Described as dustproof, vapor- 
proof and explosionproof, unit ac- 
cepts a sample of 1.5 cc. Construc- 
tion is of stainless steel, Teflon, 
glass, nylon piping, epoxy seals. 
Little maintenance is required.— 


HH Controls Co., Burlington, 
60A 


Mass. 


60 


Control system 


Computer hardware is designed 
for complex industrial control. 


A multipurpose industrial con- 
trol system, the IBM 1710 is made 
for a variety of applications call- 
ing for frequent sampling and in- 
terpretation of data in control, 
design and optimization process- 
ing. 

The 1710 is composed of IBM’s 
1711 data converter—which trans- 
lates instrument readings into 
language understood by a com- 
puter—and the solid-state 1620 
data processor. The 1620 segment 
of the system can be operated 
independently to perform engi- 
neering and technical business 
processing jobs; but when the 
multipurpose unit is used for con- 
trol, both the 1711 and 1620 parts 
swing into action. 

Up to 300 instruments can be 
scanned by the 1710 at regularly- 
timed intervals. Signals trigger 
adjustment of: (1) control set- 
tings, (2) calculation steps in 
building a mathematical model, 
(3) algebraic moves in the design 
description of a process. 

With the 1710, assembly-line 
items can be inspected automat- 
ically, replacing random checks. 
In addition, the computer evalu- 

ates the units, or group of units, 
and indicates where modification 
of manufacturing steps may be 
necessary to eliminate flaws.— 
International Business Machines 
Corp., Data Processing Div., White 
Plains, N. Y. 60B 


Plug-check valve 


Nonlubricated plug valve has 
built-in check valve. 


Designed to do two jobs at orice, 
this plug valve has a check valve 
built right into the housing. Unit 
provides tight shutoff against 


For More Information about any 
item in this department, circle its 
code number on the Reader Service 
Postcard (Page 146) 


pressures up to 4,000 psi. in either 
horizontal or vertical position. 

In open position, check-valve 
clapper swings back out of the 
flow to protect seal and allow 
passage of large objects through 
the valve. Clapper’s own weight 
and 20-deg.-angle mounting closes 
it automatically if flow stops. Plug 
holds clapper firmly closed when 
plug seal is desired. 

In addition to cast iron and steel 
for normal installation, the valve 
check, called Plugaroo, is avail- 
able with Teflon, stainless steel 
and other materials, for extremely 
high temperatures and_ special 
chemicals. Standard sizes are 2-10 
in.—Frank Wheatley Corp., Tulsa, 
Okla. 60C 


pump 


Compact unit has its casing and 
impeller made of dense graphite. 


Of particular interest as a com- 
pact, high-capacity, moderate-head 
pump, the Kelonite graphite cen- 
trifugal pump is close-coupled 
with a flange-mounted motor, 2-in. 
suction and discharge ports to de- 
liver up to 1,200 gal./min. 

Five models are available, rang- 
ing in capacity from 30 to 1,200 
gal./min. with discharge heads to 
120 ft. All units are assembled 
with mechanical seals, have sturdy 
baseplates and totally enclosed 
fan-cooled motors. Explosionproof 
motors are optional for special 
application. 

Corrosion - resistant, high -den- 
sity graphite is the construction 


New Equipment 
Continues on page 128 
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Now you can LEASE world-famous 


BOILERS and BURNERS 


Now the world’s most tested, proved and “engineering endorsed” 
boilers and burners—Powermaster packaged automatic boilers 
and burner systems—can be leased! Orr & Sembower distributors 
have available a leasing plan that covers use of equipment and 
cost of installation without any capital investment. For the first 
time you may obtain the world’s finest boilers and/or burners 
under a plan that permits you to rent, thus saving on operations 


while increasing your working capital. You owe it to yourself to investi- 
gate what this plan can mean to you in lowering operating costs and increasing profits. 


ORR & SEMBOWER :- INC 


885 Morgantown Road « Reading, Pennsylvania « Since 1885 


Powermaster Positive Flow Packaged Gas/Oil Fue! Burning Systems Model 3 Packaged 
Automatic Steam and Hot Water Boilers for all Makes of Boilers Automatic Steam and Hot Water Boilers 
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Type of PLATECOIL used 
for temperature control of 
missile 


SOLVES TANK AND PROCESS 
HEATING AND COOLING PROBLEMS 


These are but a few examples of hundreds of PLATECOIL 
which have been especially formed and fabricated to meet 
a processing or manufacturing requirement. Today, in ad- 
dition to standard styles (which in themselves offer a broad 
range of application possibilities) PLATECOIL can be 
rolled, formed and shaped to satisfy rigid requirements of 
space, configuration, weight and materials. 

PLATECOIL saves on engineering, fabricating, installing, 
and maintenance in comparison with pipe-coils. Greater heat 
transfer capacity permits compact units which save space. 
Operating pressure up to 250 psig. Safety factor 5 to 1. 
Available in stainless steel, mild steel, Monel, Nickel, In- 
conel, Ni-O-nel, and Hastelloy B, C, and F or other weldable 
materials on special order. 


BU i LT TO “PLATECOIL” CAN BE FURNISHED TO COMPLY WITH ASME CODE 
SPECIFICATIONS 


Bulletin P-61. 


DIVISION 


ranter Manufacturing, inc. 


LANSING 9, MICHIGAN 
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Yard 
materials 


handling 


your 
problem? 


gas-powered trucks 
cut fuel costs 


as much as 30% 


Yard handling means long distances, semi-finished areas, ramps and all- 
weather operation. It can mean high fuel consumption, more maintenance. But 
it doesn’t have to—not if you use the truck that's designed to cut fuel and main- 
tenance costs. That’s AUTOMATIC’s pneumatic-tired Model GLFP, the gas- 
powered truck that saves up to 30% in fuel compared to similar trucks doing 
the same jobs. It saves on maintenance, too! Power steering is standard equip- 
ment. You get all this at the same price you would pay for less rugged equip- 
ment. Model GLFP is available in capacities of 3,000 thru 8,000 Ibs. with pneu- 


matic tires. Get all the facts. Mail coupon. 


AUTOMATIC TRANSPORTATION COMPANY e 


Division of The Yale & Towne Manufacturing Company 


tor Guide” free on request. 


Precise inching control permits Model 
GLFP truck to accurately tier concrete 
block, bricks, lumber, and tile in minimum 
time. 


Semi-finished area is no problem for the 
Model GLFP in this drum handling appli- 
cation. There’s plenty of underclearance 
for outdoor work. Truck easily bridges the 
top of steep ramps. 


Power steering as standard equipment 
makes the Model GLFP exceptionally ma- 
neuverable and easy to drive. Result: fast- 
er handling, lower costs. 


FOR DESCRIPTIVE LITERATURE-—~——- 


New bulletin “Facts and Factors about Gas-powered 
Lift Trucks” and “AUTOMATIC Industrial Trucks Selec- 


AUTOMATIC 


155 West 87th Street, Dept. E1, Chicago 20, Ill. :, 


FIRST IN IMAGINATION 


FIRST WITH REALITY 
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NASH PUMPS 


for higher 
Vacuums 
with all 
NASH 
operating 

advantages 


WS 


Yj 


SN 

SS 


The effective vacuum range of these Nash Air Ejector equipped 
pumps is extended to 0.5” Hg. absolute. For high vacuum applica- 
tions where hard to handle service conditions are present and where 
reliability of pump operation is imperative. These pumps can handle 
many saturated or wet gases including solvent and acid vapors, 

These pumps have but one internal moving part, and use no 
internal lubrication. The vacuum produced is non-pulsating. They 
cannot be damaged by a slug of liquid, and will provide the same 
reliability and long life even if the operating cycle consists mostly 
of dead end service. Please request Bulletin 387-A. 


| 
o 


| 


NASH ENGINEERING COMPANY 
SOUTH NORWALK, CONNECTICUT, U.S. A. 
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Measurement 
deviation... 


plus 
indication... 


plus 
valve position... 


you get them all 
with this 


Foxboro electronic 
control station 


Shown here actual size > 


One 3” x6” panel station containing all control and 

supervisory functions — that’s the Foxboro Electronic 

Consotrol* Controller. All d-c input — all d-c output — 

all solid state. Operates completely independent from 

recording. 

And look at these other features: 

¢ measurement and deviation indicator gives continuous 
indication of process measurement as well as showing 
the deviation from set point. 

© calibrated set point dial, with 434” scale, used with 


Controller and recorder 
each slide out from panel 
for easy servicing. 


Standard 9%” x 6” housing 
holds 3 control stations, 
or 1 station with a com- 
panion recorder. 
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deviation indicator for readability of 2% full scale. 

¢ valve position indicator for continuous, horizontal-scale 
indication of valve opening. 

¢ simple auto-manual transfer switch for smooth, bump- 
less transfer. 

Foxboro electronic Consotrol control stations are avail- 

able for cascade, ratio and auto-selector systems. Ask 

your Foxboro Field Engineer about them — or write for 


Bulletin 21-10. The Foxboro Company, 365 Neponset 
Avenue, Foxboro, Massachusetts. 
*Reg. U.S. Pat. Off. 


FOXBORO 


REG. U.S. PAT. OFF. 


Proportional — reset — 
derivative: all adjusted 
from the front. 


_TOXBORO 
/ 
Ba POINT j 
Weel | 
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Proven design and construction for processing a wide 
variety of materials—pre-heating—and waste disposal 


Bartlett-Snow continuous kilns are ideally suited for calcining 

ores, petroleum coke, and crystalline chemical salts; nodulizing 

me = ores, applying ceramic coatings to granulated materials and per- 

Two Bartlett-Snow Rotary Oil-Fired forming a wide variety of other oxidizing and mildly reducing 
operations. Temperatures from 1000°F. to 2900°F. 

Rotary batch kilns are used for batch heating and drying, also 
pre-heating charges for electric furnaces. They bring the furnace 
charge up to temperature with inexpensive gas or oil fuel, short- 
ening the furnace cycle. Waste disposal kilns provide an efficient, 
economical method of disposing of combustible sludges and 
other industrial wastes. 

Complete laboratory facilities to help you improve your old, 

eile aus or develop new techniques and processes. Let us work with you 
Rotary Waste Disposal Kiln Showing on your next job! 


Skip Loader and Brick Ash Collec- 
tion Chamber. 


\ 
\ THE C.O. BARTLETT & SNOW co. 


6215 Harvard Ave., Cleveland 5, Ohio 


RYERSS Bulletin No. 118 gives 

ERECTORS D R COOLERS CALCINERS KILNS 

for a copy Today. 
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HIGH 


POINT 


PRESSURE 


PROPANE STORAGE 


At Riverdale, Georgia, the largest above-ground 
refrigerated low pressure liquid propane storage 
facility in the United States has recently been ex- 
tended to provide a total capacity of 6,500,000 
gallons. Stone & Webster Engineering Corporation 
designed and constructed the complete project which 
provides Atlanta Gas Light Company a standby ca- 
pacity of eight days at a maximum send-out gas rate. 
Our experience throughout the field of peak shaving 
indicates that for large volume above-ground pro- 
pane storage, such refrigerated low pressure units 
offer the greatest economies in both installation and 
operating costs. We are prepared to help you solve 
any of your peak shaving engineering problems. 


2 


Affiliated with Stone & Webster Engineering Limited (London) 


~ New York, 90 Broad Street Boston,49FederalStreet Chicago Houston Sanfrancisco LosAngeles Seattle Toronto Calgary 


Fe. 
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Pneumatic Materials 
Handling Systems. 
Widely specified 
throughout the process 
industries, Fuller’s range 
of equipment offers best 
single source for solving 
problems in moving dry 


bulk materials pneumatically. Fuller-Kinyon 


FULLER EQUIPMENT 


for the process industries 


Pumping Systems, Airveyor® Pressure and 
Vacuum Conveying Systems, and F-H Airslide® 
Fluidizing Conveyors are completely sealed to 
prevent both contamination of the product and 
any leakage of dust, etc., into the surrounding 
area. They are used to move dry, granular and 
pulverized materials to and from cars, ships, 
trailers, storage and processing points. 


Fuller Rotary Compres- 
sors and Vacuum Pumps 
are vibration-free, can 
be installed anywhere, 
even on balconies. Fewer 
moving parts mean min- 
imum maintenance. 
Compressors and Vacu- 
um Pumps handle air 
and gases from 30 to 
3300 cfm at pressures to 
125 lb. gage. Vacuums 
to 29.95 in. (referred to 
30-in. barometer). 


Fuller Vane-type and 
Roll Feeders . . . for vol- 
umetrically controlled 
feeding of a wide range 
of dry pulverized or 
granular materials. Also 
Fuller Rotary Valves... 
used under silo deck 
slabs and bins to per- 
mit the free flow of 
pulverized materials 
which tend to arch, such 
as lime and cement raw 
materials. 


Fuller Preheaters, Hum- 
boldt Suspension Type 
for preheating dry, 
pulverized Portland ce- 
ment raw materials with 
rotary kiln waste gases. 


Fuller Horizontal and In- 
clined Grate Coolers are 
compact, easily installed 
for fast, efficient cooling 
of materials such as 
nodulized phosphate 
rock, pebble lime, ores, 
dolomite, iron nodules 
and Portland cement 
clinker from 2800°F. or 
higher to any desired 
point within a reason- 
able range of atmos- 
pheric temperature. 


Fuller -Material-Level In- 
dicators signal audibly 
and visibly when ma- 
terials reach a predeter- 
mined high or low level. 
Controls conveyor 
motors, valve circuits, 
etc. 


Fuller equipment is designed to help give 
you maximum efficiency at minimum cost. 
Send today for more detailed literature. 


See Chemical Engineering Catalog for details and specification 


FULLER COMPANY 
134 Bridge St., Catasauqua, Pa. 


Subsidiary of General American Transportation Corporation 


OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 


Fuller Control Panels per- 
mit automatic, remote, 
one-man controlof multi- 
ple operations. Easily- 
read panel permits vis- 
ualizing flow of material 
to storage or from 
process bins. 


Fuller 


.... pioneers in harnessing AIR 
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Six common adsorption problems... 
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...Wwith the same proven solution... 
PITTSBURGH ACTIVATED CARBONS 


If you have an adsorption problem, chances are you can Pittsburgh coal-derivéd granular carbons are now at 
solve it more efficiently and economically with Pittsburgh work in scores of continuous column adsorption systems, 
Granular Activated Carbons. increasing efficiency and lowering costs in a wide variety 
What’s more, our Technical Representatives are ready of applications. And, chances are, they can do the 
to show you how. Without obligation, they’ll evaluate same for you! 
your present system . . . or help your people set up a Call or write us the details of your adsorption problem 
laboratory column to demonstrate the dramatic adsorp- today. It’s the first big step to an improved adsorption 
tion efficiency of Pittsburgh carbons. operation in your plant. 3278 


New! Basic Design Guide ACTIVATED CARBON DIVISION 


for Continuous Column Systems 
PITTSBURGH 


This new illustrated booklet 
provides basic design data CHEMICAL co. 
GRANT BUILDING PITTS BURGH 19, PA. 


adsorption systems. Write for 
today... We 4 A Subsidiary of PITTSBURGH COKE & CHEMICAL CO 


Sales Offices: Pittsburgh Trenton Nashville Chicago Houston San Francisco 
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Process Flowsheet 


Hydeal hydrodeal- 
kylation marks a 
milestone in aro- 
matics production 
as Ashland Oil and 
Refining’s new unit 
begins turning out 
the... 


First Petrochemical Naphthalene 


N. P. CHOPEY 
Assistant Editor 


Earlier this year, Ashland Oil & Refining Co. be- 
gan shipping from its Catlettsburg, Ky., refinery 
the petrochemical industry’s first major output of 
naphthalene, produced by the much-publicized 
Hydeal hydrodealkylation process. 

A catalytic route for manufacturing benzene 
or naphthalene from their alkyl counterparts, Hy- 
deal was developed jointly by Ashland and Uni- 
versal Oil Products Co., and is licensed by UOP. 


Ashland’s Hydeal unit, shown nearly completed, took only 7 months t 
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build. 


It turned out to be the first of a host of similar 
petrochemical developments, pointing toward re- 
finers’ continued encroachment into the coal-tar 
industry’s benzene markets and—perhaps more 
significantly—toward the first real petrochemical 
venture into naphthalene. 

Early this year, Houdry Process Corp. dis- 
closed its own catalytic hydrodealkylation proc- 
ess, named Detol. (First user will be Crown Cen- 
tral Petroleum Corp., in a 17-million-gal./yr. ben- 
zene unit at Pasadena, Tex.). And hard on the 
heels of the Houdry announcement came news 
that Atlantic Refining Co. and Hydrocarbon Re- 
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Light reformate (minus 400F.) hydrogen 


, to gasoline 


Catalytic 
reformate 


REFORMATE Heavy re- 


SPLITTER formate to 
hydrode- 


alkylation 


Gas- 
reformate 
mixture 


RECYCLE 
COMPRESSOR 


i Separator 
gas 
Hydrogen-rich gas : a 


Dealkylated reactor product HIGH- 


Separator 
liquid 


HEAT 
EXCHANGERS 


search, Inc., had jointly developed the HDA 
process, which carries out hydrodealkylation by 
thermal rather than catalytic means (Chem. Eng., 
March 20, 1961, p. 75). 

These three processes are available for licens- 
ing. In addition, numerous oil firms—Sun Oil Co. 
and Humble Oil & Refining Co., among others— 
have developed or are weighing ventures into 
proprietary dealkylation routes, 
> Naphthalene—Industry talk of these develop- | 
ments has, by and large, emphasized benzene 
manufacture. Indeed, hydrodealkylation of tolu- 
ene to benzene is an attractive path for petroleum 
refiners to follow, because the product commands 
a far more attractive market position than does 
the feedstock. The same appears true when the 
feed is xylenes. 

But naphthalene production may be the really 
noteworthy aspect of the hydrodealkylation trend. 
In the first place, petrochemical benzene manufac- 


Recycle separator liquid 


ture is nothing new, whereas up to now naphtha- 
lene has been solidly within the domain of the 
coal-tar industry. 

Moreover, the fortunes of coal-tar manufac- 
ture are closely linked with steel production. 
Short-range and intermittent upsets—such as 
strikes and recessions—in the steel industry, 
coupled with promising basic changes in steel 
technology, all suggest that coal-tar sources may 
be less than ideal for naphthalene consumers. 
> Hydeal—A big virtue of the Hydeal process, 
Ashland points out, is that it can readily produce 
either benzene or naphthalene. Company plans to 
operate its Catlettsburg unit for maximum naph- 
thalene production, using a feedstock with a 412- 
525 F. boiling range. Expected output is 100 mil- 
lion lb./yr., plus a few million gal./yr. benzene. 

Three other Hydeal units are already on 
stream, all aiming primarily at benzene manufac- 
ture. Southhampton Co, has a 250-bbl./day plant 
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at Silsbee, Tex.; Signal Oil and Gas Co. is operat- 
ing a Houston unit rated at 1,000 bbl./day; and 
Suntide Refining Co. has a 750-bbl./day operation 
on stream at Corpus Christi, Tex. 

In addition, UOP confirms that DX Sunray 
Oil Co. is erecting a 1,000-bbl./day plant, also to 
make benzene, at Tulsa, Okla. Many other forth- 
coming Hydeal plants have been reported in the 
technical press, but these reports have not been 
confirmed by UOP. 
> At Catlettsburg—Specifics of Hydeal technology 
are still largely wrapped in secrecy. However, 
U. S. Patent No. 2,951,886 granted last September 
and assigned to Ashland provides a good deal of 
background for the above flowsheet that the firm 
is using at Catlettsburg. 

Feed to the Catlettsburg unit is the heavy 
fraction of a catalytic reformate stream, and hy- 
drogen requirements are likewise supplied from 
reforming operations, In summary, process con- 


sists of combining, heating and reacting the feed- 
stock and hydrogen, then cooling and separating 
the reactor product stream. Part of the separated 
gas is recycled and the rest goes to plant fuel; the 
liquid is stabilized, clay-treated and separated into 
benzene (byproduct when Ashland operates to 
make naphthalene), a trim-cut and naphthalene. 
Residual bottoms go to heavy fuel oil. 

Ashland reports that its product naphthalene, 
originally touted to have an 80.0 C. melting point 
and less than 50 ppm. sulfur, is turning out even 
purer than anticipated. 
> In the Reactor—Key to Hydeal technology is the 
reactor catalyst, described as consisting of 
roughly 10-15 weight percent chromium oxide sup- 
ported on high-purity, low sodium content, 
gamma-type alumina. Catalyst is employed in 
tablet form, constituting a fixed bed in the reactor. 

Patent specifies that the reaction tempera- 
ture should be above 1,200 F., states that the pre- 
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ferred level is approximately 1,250 F. However, 
since dealkylation takes place exothermally, the 
reformate-hydrogen mixture is fed to the reactor 
at a somewhat lower temperature. 

Required contact time is about 10 sec., and 
the reaction pressure can be set within the ap- 
proximate range of 100-1,000 psi. Molal ratio of 
hydrogen to reformate feed is in the order of 5, 
can be varied from installation to installation in 
accordance with impurity level of the feedstock. 
> After Reaction—At Ashland, the reactor prod- 
ict cools by heat exchange with unreacted hydro- 
ren-reformate mixture, then passes through a con- 
lenser. Condenser output goes to a separator. 

Part of the separator gas is blended with a 
nakeup-hydrogen stream, and the mixture passes 
through a compressor before combining with 
mtering heavy reformate. Remainder of the gas 
‘tream leaving the separator goes to an absorber 
ind on to refinery fuel use. 


_ NAPHTHALENE 
SPLITTER 
Bottoms to 
heavy fuel oil 


Liquid from the separator contains the de- 
alkylated products. Part of the stream can be re- 
cycled ; the balance goes to a stabilizer for removal 
of light hydrocarbons. Latter constituents leave 
overhead and are routed to fuel use or other re- 
finery processing. 

The stabilized bottoms go to a clay-treating 
operation for purification. The clean, dealkylated 
mixture is then ready for final separation into its 
constituents. 

Ashland uses a system of three distillation col- 
umns for this purpose at Catlettsburg. The first 
one yields benzene as overhead product. : (Benzene 
is produced even when the unit is operated for 
naphthalene, through dealkylation of toluene that 
is present in the feedstock.) Second distillation 
step removes a trim-cut fraction. Bottoms go to 
the final column, which yields product naphthalene 
as overhead. Residual material is routed to heavy- 
fuel-oil use. 
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Micro-Cel grade distinctions. 
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drinks like fish! 


Micro-Cel®, Johns-Manville’s new line of synthetic calcium silicates, absorbs up to 6 times its 
weight in water ... remains a free-flowing powder after absorbing triple its weight in liquid. 
414 lbs. bulk to a full cu. ft. Costs only 7 to 8¢ a lb. (F.0.B.). Surface areas up to 175 sq. m/gr. 
Micro-Cel’s varied and unique characteristics can solve unlimited formulating problems. For 


information, samples and assistance, mail coupon! 
JOHNS-MANVILLE JM | 


Celite Division 


JOHNS-MANVILLE, Box 14, New York 16, N. Y. 
In Canada: Port Credit, Ontario. 


(0 Please send additional data. 
(0 Please send free sample of suitable grade of Micro-Cel 


for use in: 


(0 Have local Sales Engineer contact me. 


Name Position. 


Company. 
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How to break the “High-Priced Valve” Habit in 
corrosive SEFVICES ... Corrosive service once called for premium-priced valves — 
made entirely of stainless steel or Monel Metal. Then Lunkenheimer developed exclusive “Causul” 
Metal to provide “high-alloy” performance at lower cost ... balanced corrosion resistance for many 
caustic, acid and alkaline solutions. The result has been a substantial reduction in valve costs in 
countless applications that formerly required premium-priced alloys. Ask your Lunkenheimer Dis- 


tributor to review the corrosive problems in your plant. Or write the Lunkenheimer Company, 
Cincinnati 14, Ohio. You can’t find the cost of a valve on a price list. 
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THE ONE VCO NAME IN VALVES 
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for RAYMOND IMP MILL 
CATALOG NUMBER 87 E 


The ECONOMY MILL 
of a THOUSAND USES 


THE Raymond Imp Mill with Whizzer Air Separation is a general utility mill for the 
chemical, food and process industries. As a compact integrated unit, it provides a clean 
dust-free system for reducing the material and obtaining a complete and thorough inter- 
mixture of the ingredients in finely powdered form. 

It is used for the economical production of chemicals, phosphate materials, synthetic resins, 
pigments, starches, soya flour, pharmaceuticals and many other specialty products. It is 
well suited for making different grades or changing from one material to another. Adequate 
access doors are provided for easy inspection or cleaning. 

Imp Mills are built in several sizes to meet the capacity requirements of small and medium 
plants. They are economical to install, simple in operation and control, with wide range of 
application. 

Available with Flash Drying accessories for removing moisture while pulverizing—the 
modern low-cost method of handling moisture-laden materials. 


E JEERING, INC. 


427 WEST RANDOLPH STREET © CHICAGO 6, ILLINOIS Principal Cities 
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The 20,000 bbl. sphere in which 
liquid ethylene is stored at —140°F 
at the Bayway Refinery of Esso 
Standard, Division of Humble Oil 
& Refining Company, Linden, New 
Jersey, has the distinction of being 
the largest double-wall sphere as 
well as the largest above-ground 


CB-613 


~ 6644 foot diame 


storage unit for ethylene in the U.S. 

CBal’s extensive experience in 
cryogenic storage was called upon, 
through Stone & Webster Engineer- 
ing Corporation, to design, fabricate 
and erect the sphere. This is another 
example of how CBal readily pro- 
vides the most suitable cryogenic 


FIRSTS 


ter double-wall sphere for ethylene storage 


INE: 


storage unit when new liquid gas 
storage requirements arise. 

CBal has built more than 75% 
of all of the field-erected cryogenic 
storage vessels in the world. May we 
tell you how this experience can pro- 
vide the most advantageous liquid 
gas storage for you? 


Chicago Bridge & Iron Company 
332 South Michigan Ave., Chicago 4, Ill. 
Offices and Subsidiaries Throughout the World 
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FORGED STEEL VALVES & FITTINGS FOR 
TOUGHNESS AND TROUBLE-FREE SERVICE 
Forged from carbon and alloy steels, Vogt valves, 
fittings, flanges and unions are built to safely 
handle liquids and gases at high pressures and 
temperatures in the modern petroleum refinery 
and petro-chemical plants. The complete line in- 
cludes flanged, screwed and socket weld end 
globe, gate and check valves—ells, tees and 
crosses — couplings — bushings—plugs—unions— 
flanges and flange unions—and weld caps. 


PROCESS EQUIPMENT FOR 

EVERY SERVICE 
Vogt constructs process equipment in wide variety 
to ali Codes. Stills and towers, oil chillers, crys- 
tallizers, heat exchangers, molding machines, etc., 
serve in the manufacture of oils, greases, 100 
octane gasoline, synthetic rubber, chemicals and 
related products around the world. 


MORE REFRIGERATION TONNAGE 
AT LESS COST 

More than 70 years of engineering and 
manufacturing experience is incorporated in 
Vogt refrigerating ond ice making equip- 
ment. Compression Systems and Tube-lce 
Machines in a wide range of capacities 
serve industrial and processing plants and 
institutions here and abroad. 


HIGH EFFICIENCY STEAM GENERATORS 
Vogt steam generators are designed to give maxi- 
mum rating in a minimum of space, with high ef- 
ficiency and low maintenance expense. Bent tube 
and straight tube designs are available for solid, 
liquid or gaseous fuels to meet every power, pro- 
cess or heating requir t 


VOGT MACHINE CO., LOUISVILLE, KY. 


SPECIAL MATERIALS COMBAT CORROSION SALES OFFICES: 

AND PRODUCT CONTAMINATION New York, Chicago, Cleveland, Dallas, Camden, N. J., a 
Our modern shops produce o wide variety of equip- St. Lovis, Charleston, W. Va., Cincinnati 
ment from special metals and alloys to fight cor- PRODUCTS FOR REFINERIES, CHEMICAL 


rosion and product discoloration or contamination. 
& Fabrication procedures insure that corrosion resistant PLANTS, POWER PLANTS AND PROCESS INDUSTRIES 
properties of welds will match that of the materials Write for literature, Dept. 24A-GC 
used to construct the equipment. Pet 
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Control Solids-Drying Equipment 


Awareness of the many variables in 
dryer operation is essential to the 
design of dryer control systems. 


ALFRED H. McKINNEY 
E. I. du Pont de Nemours & Co., Inc. 


Drying operations have a number of significant vari- 
ables that are not easy to measure directly. There- 
fore, general practice is to hold measurable conditions 
constant so that a uniform product will be made. This 
works well if there are no load changes. The basic 
control problem is essentially the same for rotary, 
traveling screen, moving sheet, tray and screw-con- 
veyor dryers. This discussion, in terms of the typical 
rotary dryer, also applies to the other types. Spray 
dryers present additional problems and are discussed 
separately. 

Both temperatures and pressures are usually easy 
to measure in drying systems. These or any other 
readily available measurement can be used for control 
since system dynamics are favorable in drying systems 
where there is a reasonably rapid response to change. 
A generalized drying system in the form of a rotary 
dryer is shown in the illustration. 

Process control for dryers can be supplied at seven 
points: 

¢Heat Supply—Can be steam, fuel or electrical 
energy. 


This article is based on the manuscript for the forthcoming 
McGraw-Hill “Handbook of Applied Instrumentation.” 
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e Air Supply—Controlled by damper in the dis- 
charge of a fan. 

e Material Throughput—Movement of the ma- 
terial in a rotary kiln or dryer depends on speed, di- 
ameter and slope of the dryer. Belt dryer throughput 
rate is easily controlled by belt speed. 

e Air Recirculation Rate—In some screen dryers, 
recirculated air is introduced at one or more points 
with a separate blower. It is controllable by a damper. 
Generally, air recirculation is not deliberately intro- 
duced or controlled in other types of dryers, but it is 
present to some extent due to convection currents. 

e Feed Rate—Feed rate of material to be dried is 
commonly held constant or it is determined by produc- 
tion needs. Theoretically, it could be varied in re- 
sponse to a measurement. 

e Exhaust Damper—Air can be pushed (forced- 
draft fan) or pulled (induced-draft fan) through a 
dryer. If both types of fans are used, either but not 
both can control air flow. The other fan can control 
pressure at a single point between the two dampers. 

eProduct Recirculation—This is an infrequent 
practice, used mostly when the material handling 
problem becomes troublesome. It is useful in rotary 
kilns to prevent ring formation of reacting products. 
Product recirculation takes place in designs with 
countercurrent air at sufficient velocity to move some 
of the product to the feed end. 

Probably no single dryer has been built with all 
seven conditions automatically controlled. However, 
all of these conditions affect dryer performance to 
some extent. Any of the seven conditions can be held 
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Possible control arrangements for dryers—Table I 


Air 
Heat Air Belt or Reci: culation Feed Exhaust Product 
Supply Supply Shell Speed Rate Rate Damper | Recirculation 

Common measurements 

Inlet air temperature, T:...... A A A 

Exhaust air temperature, T,.... A A B A A B 

wet bulb temperature, T;. . . A A A A A B 

Product_Qualities 

A A A A B B 

A A A A B B 

A A A A B B 
Operating conditions 

A A A 

Evaporation rate............ A A A A 

A and B represent good and fair control, respectively, of d ined b ion of row and column. Colored 


A represents variables commonly controlled by each lrg a’ rotary unit and blank for screen dryer. 


constant either because it is not convenient to control 
them, or because there is no suitable measurement 
within the system to regulate these conditions. 

Control of all system variables does not require 
each controllable condition to be manipulated auto- 
matically from a measurement. For example, an op- 
erator can adjust a valve in response to an appro- 
priate measurement. Each control element can be 
operated manually or automatically. 


Table Lists Control Arrangements 


Possible control arrangements for dryers are shown 
in Table I. The vertical columns are the seven ele- 
ments that can be used to control the system. Hori- 
zontal rows depict: 

¢ Measurements that are commonly used. 

Product qualities that are desirable to control 
where suitable direct measurements are possible. 

Conditions within the dryer that can serve as 
guides for proper operating conditions. 

An A at the intersection of a row and column means 
that the measurement in that row can be used to con- 
trol the condition shown in the given column. B means 
that closing this control loop is not as satisfactory, 
but is possible in most installations. Blank spaces in 
the table indicate that control would be unsatisfac- 
tory. Good control of a single loop, indicated by A, 


assumes that the equipment is operating with all con- 


trol elements in a fixed position and that the one ele- 
ment under question is varied. 

For example, in column 1, A appears opposite the 
measurements for inlet air temperature, exhaust air 
temperature, exhaust air wet-bulb temperature, prod- 
uct temperature, product moisture, product degrada- 
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tion and evaporation rate. This means that all of 
these measurements, actual or potential, would be in- 
fluenced by a change in the position of the valve in 
the heat supply. Thus, almost any one of these meas- 
urements, if available, can be used to control the heat 
supply. However, the moisture content of the final 
product would be ideal in principle. 

In Table I, the A values printed in color indicate 
variables commonly controlled by each measurement. 
The three in color are: (1) inlet air temperature, 7, 
that controls heat supply; (2) pressure, P that con- 
trols the exhaust damper and (3) exhaust air wet- 
bulb temperature, 7; that controls air recirculation 
rate. Only the measurements 7,, T, and P will be con- 
trolled. The others vary within certain limits. 


Examine Variables That Affect Control 


In most dryer systems, the following variables in- 
fluence the performance of the control system and, 
hence, are of interest to us: 

Dry Bulb Temperatures—Thermocouples, resist- 
ance thermometers or filled-system thermometers are 
used according to the range of temperatures encoun- 
tered. It is important to locate the measuring element 
at a representative point and to protect it from cor- 
rosive and abrasive conditions. 

Signal response time is not usually critical so that 
heavy-duty protective wells are common. In high- 
temperature gas streams, the temperature-sensing 
element must be properly shielded from cold surfaces, 
which would cause radiation errors. Suction pyrom- 
eters or very small, shielded, bare thermocouples are 
necessary to obtain measurements approaching the 
true gas temperature. 
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Pressure—Dryer pressure measurements vary from 
fractions of inches of water to much higher values. 
For dusty conditions, it is good practice to purge the 
line between the point of measurement and the instru- 
ment. This prevents the accumulation of dust in the 
stagnant pipe run. Pressure can be controlled equally 
well from either of the dampers in the suction fan 
duct or the forced-draft fan duct. The damper not 
used to control pressure must be operated by some 
other measurement within the system. In combina- 
tion, the two dampers will control the air flow and also 
the system pressure at the point of measurement. The 
pressure measurement can be located at any place 
between the two dampers. 

Controlled pressure may be either positive or nega- 
tive within the range of the two fans. If pressure 
is to be controlled close to atmospheric at a single point 
in the system, the pressure will differ from atmos- 
pheric at every other point in the system. A chimney 
effect will occur between different heights if the gas 
density inside the dryer differs from atmospheric 
density. There will also be a pressure drop due to air 
motion inside the dryer. 

Humidity—Exhaust air humidity is usually meas- 
ured with a wet-bulb psychrometer. Several electrical 
humidity-sensing elements are also available. 

Product Temperature—Commonly used to guide op- 
erators in controlling dryers, this is a very useful 
measurement when it can be obtained. 

Product Moisture Content—This measurement is 
used extensively for drying continuous sheets. How- 
ever, moisture content of granular solids and powders 
is difficult to measure continuously. Dielectric con- 
stant has been used as a moisture content measure- 
ment of powders where the final desired moisture con- 
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tent is above 2-3% and the handling characteristics 
are favorable. 

Thermal Degradation—This degradation of the 
product is a serious problem in many drying opera- 
tions. It has rarely been successfully measured 
continuously and with sufficient rapidity for good con- 
trol. Maximum temperature and minimum flow con- 
ditions are usually the basis for safe operating limits. 


Operating Conditions in Dryers 


The screen dryer in Fig. 1 shows a single drying 
section only. The controls on each zone of a multi- 
section dryer would be the same except that pressure 
drop through the material, measured in only one sec- 
tion, is used to control the belt speed. A belt-speed 
change may be required to hold constant pressure 
drop through the material being dried if its con- 
sistency or throughput rate changes. The uncon- 
trolled variable is feed rate. 

With the drum dryer shown in Fig. 2, the product 
moisture content is measured and used to control 
steam input to the drum. The evaporation from the 
drum depends upon the external air condition and 
velocity as well as the drum temperature. The feed 
rate is controlled to hold the level in the feed hopper. 
The feed stream will vary with the capacity of the 
drum at various speeds, web thickness, and tempera- 
ture conditions. 

Table II shows the control loops possible between 
the various controllable conditions and the measure- 
ments that might be made in spray dryer operation. 

A commonly used system for control of spray dryers 
is shown in Fig. 3. Air inlet temperature controls 
the heat input. Exhaust air temperature controls 
the feed rate. Pressure drop through the atomizing 
nozzle will also alter the average size and size dis- 
tribution of the drops of liquid as well as the feed 
rate. Size distribution may be the most important 
factor in spray drying operation because the smaller 
drops dehydrate more rapidly. Also, the smaller the 
drops, the more variable is the distribution. 

If the air flow is interrupted, an interlock is desir- 
able to shut off the feed quickly. This arrangement 
avoids accumulation of wet material in the bottom of 
the dryer. Alarms are sometimes provided for high 
exit gas temperatures or pluggage of the product col- 
lecting system. 

Dead-times for some spray dryers are shorter (re- 
sponse is rapid) than for other types and control may 
be easier. Faster measuring and control elements 
may be required. The system is usually sealed and 
there is no need to balance pressures. The system 
pressure is usually not controlled. An interlock is 
usually provided in the spray dryer to shut off the 
feed if temperature falls below operating limits. 


Provide Adequate Safe Operations 


Two types of specific safety problems may arise in 
the use of dryers. The first is flame failure detec-. 
tion in direct-fired units. The equipment generally 
provided to guard against flame failure is substan- 
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Control chart for spray dryers—Table II 


Heat Inlet Air Atomizer Air Feed Exhaust Product 
Supply Damper Speed Recirculation Rate Damper | Recirculation 
Common measurements 
Inlet air temperature......... A A A } 
Exhaust air temperature... .. . A A B A B 


Product qualities 


Exhaust air humidity.......... A 
Evaporation rate............ A 


>>>rr>> 


A and B represent good and fair control, respectively, of loop d 
row and column. Colored Arep i iabl ly 


ined by i 
lied by each measurement. 


tially more elaborate than the remaining instrumen- 

tation. 

Failure of combustion safeguards because of man- 
ual cutout arrangements, etc., is often so serious that 
dual control systems should be used. The first sys- 
tem detects the existence of a flame in the conven- 
tional manner. The second system continuously an- 
alyzes the combustion products in the dryer for 
explosibility. Either system can shut down the 
equipment. 

The second hazard exists where dusts or solvent 
vapors can form combustible mixtures with the air 
used to dry the materials. This condition has caused 
serious accidents even though no source of ignition 
presumably existed within the system. 

Inert atmospheres are used to dry hazardous mate- 
rials in some cases. Where this is impractical, the 
solvent concentrations have been controlled by con- 
tinuous analyzers that sample the atmosphere in the 
dryer and control the drying rate to keep the mix- 
ture below the lower explosive limit. 

_, The sample line leading to the gas analyzer must 
be kept above the dew point of the solvent (or com- 
bustible material) throughout its length to prevent 
erroneous readings. Both automatic blanketing with 

inert gases and shut down of the operation are trig- 
gered if the analyzer detects mixtures approaching 
the explosive limit. Alarm signals and interlock ar- 
rangements should be provided. They are actuated 
whenever unsafe conditions exist or are developing. 
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How to Design 
Fluid-Flow 
Distributors | 


Based on orifice theory and two 
assumptions, this design approach 


D. R. RICHARDSON 
Union Carbide Chemicals Co., 
Institute, W. Va. 


Proper flow distribution is an 
important factor in the operation 
of equipment such as catalyst-bed 
reactors, desiccant-bed dryers and 
adsorption-bed units. A _ device 
such as the perforated plate shown 
in the illustration is frequently 
used to ensure that the fluid flow 
to the bed is uniform throughout 
the cross-sectional area of the 
equipment. 

This article presents a design 
approach to the type of fluid flow 
distributor that operates by paral- 
lel flow through a number of ori- 
fices. Design is based on the theory 
and experimental data of fluid flow 
through orifices, and two assump- 
tions that are sufficiently conserva- 
tive to be accepted with reasonable 
confidence. 

A plate-type fluid-flow distribu- 
tor will function properly if the 
following conditions exist: 

¢ The orifices are well oriented 
with respect to the cross-sectional- 
area distribution of the catalyst or 
dryer bed. 

¢The total flow to be distrib- 
uted is divided into equal incre- 
mental flows through each orifice 
in the plate. 


Equalize Distribution 


Orifice distribution is simply a 
layout problem that can be solved 
on the drafting board. Equal flow 
through each opening can be ac- 
complished if the fluid is forced to 
rearrange itself so that an equal 
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ensures uniform flow through all 
orifices of a perforated plate. 


| 
| 


Orifice flow through 


perforated distributor 


plate with uniform holes 


amount is approaching each open- 
ing. 

If flow resistance across the ori- 
fice is considerably larger than re- 
sistance of the fluid to rearranging 
itself, the desired rearrangement 
will take place and equal distribu- 
tion will result. This is so because, 
under these conditions, the path of 
least resistance to the total flow 


crossing the distributor plate is an 
equal flow through each orifice. If 
the resistance through the dis- 
tributor is negligible, the fluid is 
not forced to rearrange itself, and 
the flow through each orifice is un- 
predictable because the path of 
least resistance across the plate is 
not necessarily that of equal dis- 
tribution. 


FLUID-FLOW DISTRIBUTORS ... 


Find orifice flow coefficient C ... 


...and net expansion factor Y 


Make These Assumptions 


1. Assume that the resistance to 
rearrangement will not exceed the 
friction loss that occurs when the 
total flow passes through the sud- 
den enlargement from the inlet 
connection into the vessel. Based 
on this assumption, the rearrang- 
ing resistance is defined as being 
equal to the sudden enlargement 
loss of the total flow entering the 
vessel. 

For a perforated-tube type of 
sparger, the rearranging resist- 
ance would be equal to the friction 
loss of the total flow through the 
entire perforated length of the 
sparger. 

2. Assume that a ratio of 


Flow resistance across each orifice 
Rearranging resistance 

is enough to ensure equal flow 
through each orifice. This ratio is 
suggested as a minimum design 
ratio and is practical for most cases 
because the rearranging resistance 
will always turn out to be rather 
small. 

A lower ratio reduces the prob- 
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These nomographs solve equations for gas flow... 
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ability of equal flow but if pressure 
drop considerations prohibit a ra- 
tio this high the highest possible 
value should be used. If plugging 
is a problem, an extremely high 
orifice resistance can be the solu- 
tion. This high pressure drop will 
effectively prevent material buildup 
in the orifices. 


Use Orifice-Flow Theory 


The flow of fluids through ori- 
fices can be expressed by the fol- 
lowing equation, which is taken 


from “Flow of Fluids Through 
Valves, Fittings and Pipe,” Crane 
Co. Tech. Paper No. 410: 


q=YCA [ ap (1) 


= rate of flow through orifice, 
cu.ft./sec. at the flowing 
conditions. 

Y = experimental expansion fac- 
tor, no units (Y = 1 for 
noncompressible fluids). 

C = flow coefficient for orifices 

no units. 


A = cross-sectional area of orifice’ 
sq. ft 


where: 


... and for liquid flow through orifices 


d,= Internal 
diometer of 
F-©04 orifice, in. 


006 


= 


> 


Q= Orifice 
rate of flow 


Liquid flow — Fig. 4 
Key 
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T 
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ft. of fluid 


g = acceleration due to gravity, 
.2 ft./sec.? 
Ap = pressure drop across orifice, 
psi. 
D =density of flowing fluid, 
lb. /cu.ft. 

Eq. (1) can be modified and ex- 
pressed in more convenient form 
for vapor flow as shown by the fol- 
lowing: 

W = 1,890 YCd, V¥ Dap (2) 
where: W = orifice rate of flow, lb./hr. 
d, = orifice diameter, in. 

Eq. (1) can also be modified and 
expressed in more convenient form 
for liquid flow as shown by the fol- 
lowing: 


Q = 235Cd. 4 (3) 


where: Q = orifice rate of flow, gal/min. 
d, = orifice diameter, in. 
Y does not appear in Eq. (3) be- 
cause it is equal to one for non- 
compressible fluids. 


Use Curves to Find C and Y 


Values for C and Y can be ob- 
tained from the curves of Fig. 1 
and 2. Note that C is dependent on 
Reynolds number for total flow and 
diameter of approach chamber— 
not for orifice flow and diameter. 
Y is dependent on fluid specific- 
heat ratio K and the ratio of orifice 
pressure drop to absolute upstream 
pressure. Eqs. (2) and (3) are con- 
veniently solved by the nomographs 
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of Figs. 3 and 4, for gas and liquid 
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The relationship of total flow, 
orifice flow and number of orifices 
is as follows: 

Qor W = E/N (4) 
where: E = total flow to be distributed, 
gal./min. or lb./hr. 
N = number of orifices. 


Example Illustrates the Method 


Design a plate-type distributor 
to evenly distribute flow to the bed 
of an air dryer. Data are as fol- 
lows: dryer diameter = 10 in.; air 
flow = 1,500 SCHF.; air tempera- 
ture = 70 F.; air pressure P = 
114.7 psia.; air density D = 0.58 
Ib./cu.ft.; inlet connection size = 
1 in. 

For simplification of the exam- 
ple, assume that the rearranging 
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Area distribution of a circle—Fig. 5 


10 rings of equal width give Relationship between radius 
this area distribution length and total area of circle 
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resistance is calculated to be 0.01 Re = 6.31 W/dz 

psi. where: W = 1,500 X 0.076 = 114 lb. /hr. 
pom (Density at standard con- 

ssign a pressure drop across ditions = 0.076). 
each orifice equal to at least 0.01 x d =10in. 
z 100 = 1 psi. z = viscosity = 0.019 ep. 

Determine the value of C by the Re = (6.31 x 114)/(10 x 0.019) 

following calculations: = 3,790 and, from Fig. 1, C = 0.60 


for this value of Reynolds number. 
Determine the value of Y as fol- 
lows: 


Ap/P = 1/114.7 = 0.0087 
K = 1.40 
and, from Fig. 2, Y = 1.0 approxi- 
mately. 


Determine the flow for various 
size orifices and the number re- 
quired to pass the total flow. This 
is conveniently arranged in tabular 
form: 


Flow Through No. of 
Orifice, Fig. 3, Orifices, 


Orifice Dia. (In.) Lb./Hr. Eq. (4) 
1/32 0.0213 1 120 
3/64 0.0468 2 57 
1/16 0.0625 4 30 
1/8 0.125 14 8 
E 3/16 0.1875 35 4 
1/4 0.250 65 2 
5/16 0.3125 98 1 


Using Fig. 5 as a guide, and in- 
specting several layouts with vari- 
ous numbers of holes, the designer 
is satisfied that 57 holes of «& in. 
dia. will give a _ well-distributed 
pattern. 

The whole design procedure is 
summarized in step-by-step form 
by the table that appears at the 
bottom of this page. 


Follow this step-by-step design procedure: 


@ Determine the rearranging resistance by conventional pres- 
sure-drop calculation methods. 

e Assign a pressure drop across the orifice (also the pressure 
drop across the whole distributor) equal to at least 100 times 
the rearranging resistance. 

® Calculate the Reynolds number for the total flow approaching 
the plate, and select the proper value of C from Fig. 1. 

e@ Select the value of Y from Fig. 2. 

© Using the pressure drop calculated above, determine the orifice 
flow for various diameter orifices from the nomographs of 
Fig. 3 or 4. 

e From these fiow values, determine the number of orifices re- 
quired for the various diameters, using Eq. (4). 


© Select a combination of orifice number and size to give a well- 
distributed pattern. Fig. 5 can be used as a layout guide. 
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What gaps must be filled to perfect 
the systems approach in our industry? 


THEODORE J. WILLIAMS, Monsanto Chemical Co. 


We have attempted, in this series,* to present a review 
of the methods and procedures that the systems engi- 
neer uses. Through the use of a process plant model, 
we have shown the development of a new process, 
the design of the best plant to carry out the process, 
and the study of the operating plant for possible 
improvement of control and economic return. 

As we proceeded in this series, we pointed out 
some areas where present knowledge is short and 
where present engineering methods are inadequate. 
It’s our purpose here to collect some of these points, 
with the hope that it will focus attention on areas that 
need further study and development. 


Process Dynamics and Control 


Heat Exchangers—Concentric-tube exchangers can 
be adequately described with a distributed-parameter 
mathematical model,’ as long as the streams involved 
are condensing vapors, or are highly turbulent gases 
or liquids. For heating or cooling of a stream whose 
flow is in the laminar or transition regimes, however, 
no completely satisfactory model has been published. 
Too, the flow of mixed phases, e.g., mixed gases and 
liquids, needs much more study to obtain models suit- 
able for process-dynamics analysis. 

These latter two phenomena must now be approxi- 
mated by presently known turbulent-flow models. And 
note that these remarks also apply to multiple-tube 
installations, such as the tube side of a shell-and-tube 
heat exchanger. 

As shell-side flow varies, in a shell-and-tube ex- 
changer, baffles change the flow pattern. For this 
reason, the behavior of the shell-side fluid—liquid or 
noncondensing gas—has not yet been adequately 
described by mathematical models. The inadequacies 
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are particularly evident if you attempt to duplicate 
the responses of tube-side fluids to upsets occurring 
in the shell side of the exchanger.’ 

Distillation Columns—The chief difficulty in repre- 
sentation of plate columns comes in writing adequate 
expressions for those effects upon plate efficiency that 
varying flow rates across the plate have. Where com- 
plete vapor-liquid equilibria can be shown to exist, the 
use of a first-order mixing relationship, or a first-order 
mixing lag, plus a short delay time can be shown 
to be adequate. 

Nonequilibrium conditions, however, are quite 
another matter. Difficulties arise, particularly in 
plates that exhibit quite different flow patterns at 
different degrees of vapor and liquid loading. 

Packed columns must be represented, in a model, 
by sectionalizing them. Each section is then treated 
in the same manner as individual plates of a plate 
column. As long as severe channeling doesn’t occur, 
this is apparently quite satisfactory. But again it is 
the effect of different vapor and liquid loadings that 
requires further clarification. 

Because of the complexity of the expressions in- 
volved, little work has been done on the dynamics 
of multicomponent mass-transfer separation processes. 
Their over-all behavior might not be expected to 
differ much from that of binary systems. Work should 
be carried out, however, to determine the extent to 
which relations worked out for the simpler systems 
can be extended to multicomponent systems. 

Chemical Reactors—As shown in Part 3 of the 
series, stirred-batch, continuous stirred-tank and 
highly turbulent tubular reactors can all be adequately 
described mathematically. Back-mixed tubular react- 
ors and insufficiently stirred tank reactors can also 
be well represented, if you know the flow patterns in 
the reactor. 

The fluid dynamics, or mixing in the reactor, are 
then the areas of reactor dynamics that require experi- 
mental study. (The representation of fluid-bed reactors 
is subject to these same remarks.) 
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Packed-bed and packed-tube catalytic reactors have 
the same relationship to homogeneous reactors that 
packed columns have to plate columns. In dynamics 
studies, the former must be approximated as the 
latter. In these cases, the relative magnitude of 
turbulent flow normal to the mean flow path, as com- 


This is how 
CPI systems 
are developed 


pared to longitudinal flow rates, is a highly important 
factor. It determines applicability of the assumption 
that complete mixing occurs at a series of discrete 
points in the reactor. 


Further Areas for Study 


Kinetics—We have just seen the beginning of com- 
plete chemical kinetics determinations (Part 2), since 
the availability of large-scale computing equipment. 
Without these machines, the common practice has 
been to work out the simplest possible representations 
using over-all reaction-rate coefficients. This, of 
course, ignores many intermediate and subsidiary 
reactions in most systems. 

Although the over-all rate expressions are often 
satisfactory for reaction effects in the region of 
experimental data, they can be quite inadequate when 
extrapolation is necessary. The completely deter- 
mined reaction pattern, however, should suffer no such 
limitation in its applicability. 

Fluid Dynamics—It must be obvious from the fore- 
going that the fluid-dynamics parameters of all the 
unit-operations equipment are hardest to understand. 
Fortunately, however, much work is under way to 
define these phenomena. 

Eventually, correlations will permit confident pre- 
diction of flow patterns for practically any equipment 
configuration. But in the meantime, gross assump- 
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1 Chemist, in study planned with 
systems group, examines process 
kinetics in the laboratory. 


tions about this behavior, such as we used to derive 
the set of over-all dynamic equations in Part 4, must 
suffice. 

Other Aspects—In addition to a Shell Development 
Co. dynamic analysis of a commercial vacuum evapor- 
ator (Part 10), some excellent studies of steam-boiler 
systems have been made.** But both multiple-effect 
and recompression evaporators present special prob- 
lems that should provide further interesting studies, 
and also lead to valuable results. The dynamics of 
equipment used for other minor unit operations, such 
as drying, humidification, etc., have also been studied 
only a little. 

Instrumentation—Although we have emphasized 
various aspects of process-control analysis and appli- 
cation in this series, we haven’t considered actual 
hardware to provide the control action specified by 
such studies. Don’t take this lack of emphasis as 
belittling the importance of having the right instru- 
ment for control. Not only must the instruments be 
appropriate, but their characteristics must be well 
known so that a proper control analysis can be made. 
This topic is so vast, however, that references to the 
literature—particularly in Part 11—will have to 
suffice here. 


Advanced Control Systems 


As we described it in Part 12, computer-contro! 
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2 Probable mechanisms are chosen 
.. and coefficients found on analog 
a computer by simulation. 


5 On-site testing can often 
help improve plant operation. 


4 Plant 


instrumentation 


results from careful con- 
trol analysis and design. 


3 With simulated plant, digital 
computer determines most economic 
design for the actual plant. 


analysis so far has turned out to be steady-state analy- 
sis for repeated or continuous economic optimization 
of process operation. Computer control will find its 
true place in chemical process control only when it 
can be used to master dynamic problems that tax 
presently available control equipment. 

To further define the role of computer control, and 
to help specify computer capabilities and types for 
the role, the following areas should be explored: 

e Further processing models, such as the one used 
in this series, should be derived to cover areas not 
included in the present model. 

¢Computer-developed process models should be 
used by the computers for control, as proposed by 
several manufacturers. Statistical in nature, these 
models would be developed by auto- and cross- 
correlation methods and regression analysis. 

Tests can be made of such models by simulating 
theoretically the process on a digital computer, and 
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6 Final result of systems engineer- 
ing may be the computer-controlled 
plant, as in this ammonia facility. 


allowing the computer to sample its own results to 
obtain the data required for the statistical analysis. 
The two models can be directly compared to determine 
if the statistical model can specify control for the theo- 
retical model and, therefore, for the equivalent actual 
plant. 

Since the second-order model is most commonly used 
for regression-analysis studies, it should be the one 
initially tried. The models should be tested both in 
economic optimization and complete dynamic process 
control. Proof of general applicability to either, or 
both, would be quite valuable. 

As pointed out in Part 1, the use of a combined 
analog-digital computer installation is an excellent 
way to carry out this and other studies suggested here. 

..¢There is a distinct possibility that statistical 
models can be used as a basis for development of exact 
enough theoretical models to carry out control func- 
tions, even if they can’t be used in original form. 
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If this series has been help- 
ful, so will the reprint be. 


You can get your copy of the complete 
90-page booklet for $1.25 by circling re- 
print 181 on a reader service card. 
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Part 3 Process Development Apr. 4, 1960 
Part 4 Preliminary Design May 2, 1960 
Part 5 Process Plant Design May 30, 1960 
Part 6 Plant Studies June 27, 1960 
Part 7 Process Control July 25, 1960 
Part 8 Control Theory Aug. 22, 1960 


Mathematics of Con- 

trol* Jan. 9, 1961 
Part 9 Control Design Oct. 17, 1960 
Part 10 Systems Literature Nov. 14, 1960 


Part 11 Control Literature Dec. 26, 1960 
Part 12 Computer Control Feb. 6, 1961 
Part 13 Plant Unit Design Apr. 3, 1961 
Part 14 About the Future May 1, 1961 


* From Conference on the New Chemical Engineering 


¢Computer techniques might be used to modify 
preliminary or partial theoretical models to obtain 
better representation. Particularly important tests 
of this possibility can be carried out by trying known 
wrong models. Sampling techniques and empirical 
correlations can then be used to find out how well the 
computer can discriminate between the preliminary 
and the correct models. 

e If a directly linked analog-digital installation is 
available, this is the best way to investigate use of 
the digital computer as a direct process-control ele- 
ment. Various time scales can be tried on the analog- 
simulated process until the digital computer is 
taxed. In this way, relationships between digital- 
computer operating speed, flexibility and storage re- 
quirements, and complexity and speed of response of 
the process, can be developed. 

¢The break-even point between use of multiple 
small-scale analog-control computers and of a single 
large digital computer is still a subject of discussion 
and controversy. Tests such as those suggested here 
can go far toward settling this point. 


A Crystal Ball for the Future 


Necessities of the process industries, successes 
already achieved and power of the methods involved— 
all make prediction of a continued, rapidly expanding 
exploitation of systems engineering and computer 
applications very safe. But how far? 

Personnel availability and responsiveness seem to 
be the greatest bottle neck to more rapid progress. It’s 
not just that we need highly trained men to carry out 
advanced studies and to operate the computers in- 
volved. We also need sympathetic persons in manage- 
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ment and plant operations who know and appreciate 
the power of the methods and devices involved, and 
who will demand their use for study of their own 
particular plans and processes. 

Within the next ten years, we expect that up to 75 
of the 100 largest industry companies will have estab- 
lished groups to study process control and dynamics. 
It seems an absolute necessity that each group will 
have access to analog computing equipment to carry 
on their studies, unless a revolution occurs in digital 
computer speed and flexibility. If calculation speeds 
are increased by about two orders-of-magnitude over 
present machines, digital computers will be used for 
process simulations. 

Every important chemical and petroleum company 
must have large-scale digital computing equipment— 
in fact, not one machine but probably several in the 
larger companies. If instrumentation development 
keeps pace, we can see the possibility in the CPI of 
over 150 large-scale computers being used for repeated 
plant-optimization studies alone. 

We have previously presented our pictorial concept 
of the best application of computers to plant control.*° 
We still believe that this is the form that such appli- 
cations must eventually take to realize the ultimate 
capability of each type of computer. 

We might expect to find a large proportion of the 
150 installations previously mentioned directly con- 
nected into plant operation by the end of ten years. 
In addition, computer applications to plant economics, 
scheduling and control may progress to the point 
where we will have at least trial installations that 
incorporate all these by the end of the decade. 

Another important bottleneck that may hinder more- 
sophisticated control systems is availability of the 
required plant instrumentation — particularly on- 
stream composition analyzers. Again, however, great 
strides have been made in the past few years in 
development of refractometers, spectrometers and 
chromatographic analyzers, and this progress should 
continue. 

The next ten years, then, may see most of today’s 
problems in these fields conquered. We should then 
see the industry engaged in what might be called 
“economic antomation”—that is, use of as much 
instrumentation and automatic control, including com- 
puters, as can be economically justified, and not just 
automation for automation’s sake. If for this reason 
alone, there are bright prospects ahead in the chemi- 
cal process industries for systems engineering. 
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Here’s help on how to break in and 
debug this equipment, and how to 
avoid premature failure of seals, 
shafts and other key components. 


J. E. TROYAN, Olin Mathieson Chemical Corp. 


Process leakage and lubrication difficulties are two 
of the problems likely to be encountered when start- 
ing up fluid-flow equipment. 

The simpler methods of eliminating process leak- 
age where a moving shaft enters equipment would 
include stuffing boxes, bushings, ring seals and pack- 
ings of various forms. 

The more complicated mechanical seal excels in 
high-speed, high-temperature, and high-pressure ap- 
plications. However, it has the disadvantage of be- 
ing more expensive to install and maintain, and 
requires more care when being put into service. 

Let us consider some of the typical problems aris- 
ing from use of mechanical seals. These problems 
are most frequently associated with lubrication and 
installation. Design angles are also important and 
should be taken into consideration when evaluating 
plant startup difficulties. 

As satisfactory operation of a seal depends on per- 
fect contact of the rotating and stationary seal faces, 
you must provide for adequate lubrication and cool- 
ing to prevent overheating of these faces. Addition 
of a pumping ring is worth considering to insure 
good performance. As air pockets frequently occur 
in the seal cavity during startup, mechanical seals 
should have an aperture for venting. 

Damage by dirt is a common cause of seal failure. 
Extra care is necessary to keep dirt and foreign 
matter from getting into the seal housing either 
during installation or when work is done to parts 
close to the seal. 

When the equipment involved is in operation, 
make sure that the correct differential pressure is 
maintained between the seal pressure and the in- 
ternal process pressure. Also be certain that there 
is correct flow of lubricant and that it is free of 
foreign material. 


Examples of 
Poor Seal Lubrication 


Several examples of seal failure due to lack of 
lubrication bear mentioning. Oil was prevented 
from getting to the seal in one case because the 
inlet pipe and the lubricant port on the seal assem- 


The three articles in this series supplement the author's 20- 
page CE Report on plant startup, which appeared on pp. 107-126 
of our Sept. 5, 1960, issue. Part I, pp. 223-6, Nov. 14, 1960, dealt 
with general aspects of troubleshooting new processes. Part II, 
pp. 147-50, Mar. 20, 1961, treated stills, heat exchangers, filters 
and instruments. The present article completes the ante. 
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bly were not properly aligned. Another unit failed 
to get oil when the inlet pipe was screwed in too 
tightly, causing extrusion of a Teflon gasket into 
the oil port. 

Poor circulation of oil may be encountered in 
some closed systems that apparently are properly 
designed and installed. Overheating and loss of 
lubrication with consequent damage indicate that 
the system needs correcting. Trouble may be due 
to insufficient height of the lubricant feed tank or a 
line may be too small to allow thermal circulation 
from the seal back to the supply tank. Even when 
these points were corrected in a specific case, trouble 
continued until we found that a rotating member 
inside the seal was acting as a pumping ring and 
opposing the thermal siphon effect. Revised piping 
eliminated the difficulty. 

If overheating persists even with good oil circu- 
lation, supplementary water jacket cooling should 
be provided. 

Mechanical seals are susceptible to damage by 
solids carried by process fluids. Unless a seal liquid 
is applied to keep the housing flushed, abrasives will 
wreck seal faces, cut out the packing or score the 
shaft. Where slight leakage of the seal liquid into 
the process is permissible, there is better assurance 
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that contamination by solids will not occur. If flushing 
cannot be allowed, a flooded seal housing held at some 
pressure above process pressure is conventional. 

Where liquid in the pump cools and lubricates 
the seal faces, vaporization of the pumped liquid 
can cause the seal to run dry and this, in turn, can 
result in excessive wear. In this case, it is desir- 
able to have an auxiliary supply of cooling liquid 
or lubricant feeding the seal. This is a procedure 
also used on double mechanical seals employed for 
more-severe process service. 

Choose the proper seal liquid for the process 
situations involved. For high-temperature service, 
where conventional oils might be too thin or could 
evaporate, heavier compositions may be essential. 


- Seal Failures Analyzed 


In a recent plant startup, where over 200 mechani- 
cal seals were installed, it was possible to observe 
a pattern of various design and installation short- 
comings. | 

¢Seal failure was traced to excessive deflection 
and lateral motion of an agitator shaft, resulting 
from unsteady bearings. The condition was cor- 
rected by installation of a steady bushing midway 
between the two mechanical seal facings. In similar 
situations, a steady bearing adjacent to the seal 
housing eliminated the problem. 

¢ Mechanical-seal spring or face loadings were 
excessive or inadequate, leading to failure. In such 
a case, one should check with the vendor to obtain 
specific loads for the applications involved. Par- 
ticular care must be taken in selecting the proper 
material for the seal facings. If the original choice 
is in error, operating trouble can be expected ulti- 
mately. 

¢eImproper installation of mechanical seals and 
related equipment was a frequent cause of mechani- 
cal seal failure. Here are a few examples: if pumps, 
vessels and other units containing seals are left 
exposed to the elements too long during the con- 
-struction period, dirt and foreign materials may 
get into the seals and adversely affect the sealing 
surfaces during startup. Pitting-type corrosion 
under the packing on the shaft member may also 
occur. Piping used for the seal coolant or lubri- 
cant may contain enough contamination and dirt to 
cause damage. For this reason, it is highly desir- 
able to blow out the seal oil-line carefully and even 
to install a screen or filter in the line entering the 
seal itself. Even so, excessive dirt may blind the 
screen and prevent oil from getting to the seal, 
which in turn could cause seal failure. 

A few other examples: paint applied too liberally 
has been found to get into the springs of the seal, 
reducing flexibility and causing ultimate failure. 
Pump impeller clearances adjusted without regard 
for the shaft movement and spring tension of a 
mechanical seal have been found to cause another 
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type of failure. Finally, if set screws holding the 
seal to the shaft are not adequately tightened, seal 
failures are bound to occur. 


Stuffing Box Problems 


Ordinary stuffing boxes are usually supplied with 
oil or grease at a lantern ring. This grease not only 
lubricates but also provides a tighter seal. Jacket 
cooling of such packing boxes is often required to 
dissipate frictional heat. In some special cases, 
both cooling and lubrication are accomplished by 
allowing slight leakage of the process liquid, if this 
is permissible. In others, water or some other seal 
liquid with better lubricating properties may be 
fed to the lantern ring and allowed to leak slightly 
to the outside. Leakage can be tolerated only if 
the process is not adversely affected. 

A centrifugal pump for toluene-slurry service was 
initially provided with a conventional stuffing box 
using Teflon-impregnated asbestos. Grease was fed 
to the lantern ring. But this packing and several 
other variations failed to work, so we tried feeding 
pressurized oil instead. Slight leakage into the 
process to flush solids away from packing could be 
tolerated and excellent service was thus obtained. 

On a reciprocating gas compressor, initial instal- 
lation of alternating rings of pure Teflon and 
braided Teflon-lead, lubricated by an oil seal, failed 
to perform satisfactorily because of shaft wear by 
process deposits. The situation was corrected by 
installation of four sets of segmental mechanical 
bronze packing rings, lapped on all surfaces and 
spring-bound on the outer circumference. Forced- 
feed lubrication was supplied to the packing. The 
tighter, closer-fitting packing kept the shaft wiped 
clean, and extended service was obtained. 


Pump Startup Woes 


Pumps play a vital part in any chemical plant. 
Thus, it is important that startup personnel con- 
sider a number of the fundamental and practical 
aspects of pump operation. 

In general, remember that the quantity of liquid 
delivered by a centrifugal pump is proportional to 
both impeller diameter and impeller speed. Dis- 
charge head is proportional to the square of the 
speed, and horsepower to the cube of the speed. 
Thus, if the speed of a pump is doubled, twice the 
flow is obtained at four times the head, but eight 
times the power is required. Operating men should 
be thoroughly familiar with such relationships. 

A centrifugal pump produces the greatest head at 
no flow—the point where power demand is smallest. 
Thus, it is good practice to start pumps with a par- 
tially pinched discharge, so that only low horse- 
power is demanded from the drive until the pump 
is up to speed. However, pumps should not be run 
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for any length of time with a closed discharge since 
the liquid in the casing may heat up due to friction, 
causing vapor lock. Also, at conditions of reduced 
flow, excessive forces may bear on the shaft, lead- 
ing to deflection and consequent mechanical 
troubles. 

Excessive flow through a centrifugal pump should 
be avoided because the motor drive can be over- 
loaded. Excessive flow can also cause cavitation 
with consequent reduced output, lower efficiency 
and vibration, which in turn can damage impeller, 
casing, packing or bearings. Cavitation is charac- 
terized by a rattling noise in the pump. It is cor- 
rected either by increasing suction pressure or suc- 
tion pipe diameter, or reducing flow by throttling 
discharge. An article by N. B. Heaps (Chem. Eng., 
May 4, 1959, p. 156) covers this topic. 

Pumps should be primed fully before starting be- 
cause dry pumps can be damaged through frictional 
overheating of the rotating parts. Adequate suc- 
tion head to prevent vapor locking should be pro- 
vided. 

If discharge pressure does not develop a vapor 
lock is indicated. Try priming the pump. If this 
still does not start flow, cool the casing with water 
or other means to insure that the liquid being 
pumped is not being continually vaporized. 

Another item to check is the pump suction, which 
could be plugged or starved. A starved suction can 
generally be traced to plugged screens in the in- 
take or to a suction pipe that is too small. 

A leaking packing gland that allows air to be sucked 
in may be another cause of vapor lock. 

When a fluctuating pressure is noted on the pump, 
pinch back on the discharge valve to eliminate 
surging. 

Be sure the pump impeller rotates in the right 
direction. If the motor is hooked up to run in the 
reverse direction, it is possible that threads will be 
stripped or the impeller run off the shaft. 

If there appears to be no valid reason why speci- 
fied output can’t be obtained, check the operating 
curves for the pump, to be sure the proper design 
has been installed. 

Caution is necessary when using pumps on liquids 
other than those for which they were designed. 
Thus checking out a pump designed for a light 
hydrocarbon by using water or other heavy liquid 
will not give true performance characteristics. 


Check Bearings and Packing 


Bearings should be inspected, cleaned and lubri- 
cated before starting a pump. Make sure that res- 
ervoir oil levels are carefully maintained, but 
remember that too much lubricant will cause drag- 
ging and overheating of bearings. Proper cooling 
water supply should be maintained on bearings to 
prevent excessive temperatures. 

Pump packing glands should be tightened care- 
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fully while the pump is running. Packing can be 
maintained finger-tight when the unit is cool. As 
previously indicated, some leakage is required to 
cool or lubricate the shaft if there is no auxiliary 
lubrication system. The packing should be broken 
in on short runs using proper cooling. See N. B. 
Heaps (Chem. Eng., June 1, 1959, p. 128). Excessive 
tightening of packing often results in shaft wear 
and loss of sealing ability. 

If the stuffing box continues to leak excessively, 
check for: (1) deflection or whipping in the shaft, 
or poor bearing support; (2) improper size and type 
packing for the service involved, (3) inadequate 
lubricant or seal liquid reaching the lantern ring or 
packing, (4) dirt or grit in the pumped liquid get- 
ting into the stuffing box, or (5) inadequate cooling 
of stuffing box. 


Procedure for 
Compressor Startup 


In the operation of reciprocating compressors, 
particular attention should be given to lubrication, 
alignment and the manufacturer’s special instruc- 
tions. Compressors should be started up under no- 
load and then switched to load conditions by proper 
adjustment of valving. For better and longer serv- 
ice, it is essential to run in bearings carefully dur- 
ing the first period of operation. Lube oil flow to 
the unit should not run too high, as excessive heat- 
ing and even carbonization may occur. Lubrication 
systems plugged with dirt are a common source of 
overheated bearings and scored pistons. 

During initial operation, or at any time for that 
matter, keep an eye on cylinder temperatures. An 
excessive rise above normal levels may indicate 
presence of leaky valves or broken valve plates— 
or an interchange involving the discharge and suc- 
tion valves. Fortunately, most compressor manufac- 
turers avoid this by sizing parts accordingly. 

Carry-over of sand from header piping can like- 
wise result in a rise in cylinder temperatures, caus- 
ing rapid wear of piston rings by abrasive dirt. 
To eliminate this, screens should be installed in the 
compressor suction at startup. 

Balancing out power cylinders during startup of 
a compressor can be guided by noting cylinder ex- 
haust temperatures. At rated load, these should 
not vary more than 50 F. Cylinder pressure indi- 
cators afford another easy means of checking per- 
formance. Pressures should not vary more than 
50 psig. In a two-cycle compressor, the amount of 
load carried by each cylinder can be varied by 
changing the fuel mixture to the drive cylinders. 

Before gas engines are stopped, unload the com- 
pressor cylinders and run from 3 to 5 min. to re- 
move heat in the pistons and cylinders while cool- 
ing oil and water are still in circulation. To stop 
engines, always close the fuel-gas valve first and 
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then shut off the ignition. Faulty repair or wear 
of power cylinders of gas-engine-driven compressors 
can upset engine balance. Adjustments or prefer- 
ably repairs are then required. 

If poor-quality cooling water is used in cylinder 
jackets, scale deposits may cause hot spots that in 
turn lead to excessive temperatures and wear. 

Reciprocating compressors for refrigeration serv- 
ice are vulnerable to bearing failures if there is 
excessive liquid carry-over. This will dilute crank- 
case oil so that lubrication becomes ineffective. 
Dirt carried over from process units with refrig- 
erant vapor can likewise damage machinery if not 
filtered out. Liberal use of line filters and frequent 
replacement or cleaning during startup are essen- 
tial to successful operation. 

Particular attention to cleanliness and lubrica- 
tion is just as important when dealing with centrifu- 
gal compressors. In putting such units on line, be 


_ sure to have the steam-turbine drive (if one is used) 


adequately warmed up before attempting to load 
the compressor. If operators are slow in getting 
the turbine up to speed and in making the necessary 
valve adjustments, the compressor may get too hot 
and be unable to pick up load. It is prudent to 
shut the unit down and allow it to cool before 
making another attempt to pick up suction load. 
If the startup is forced too much and the com- 
pressor overheats, shaft seals or the balancing pis- 
ton may be damaged. 

Compressors should be protected by knockout 
drums in the suction line. Process upsets that lead 
to liquid accumulation in these drums should be 
indicated by proper alarms. This liquid should be 
drained or flared away to prevent damage to the 
compressor. Instrumentation is usually provided to 
shut down the equipment if the liquid level in the 
knockout drum is excessive. 


Other Difficulties 


Drive Shafts—Drive shafts that operate agitators, 
rotating plows and other similar mechanisms, usu- 
ally have shear pins that will break when obstruc- 
tion to normal movement occurs. Very frequently, 
operators will not realize that the pin is sheared 
and that the internal mechanism of the equipment 
is not turning. They can check by observing power 
readings on the motor driving the shaft. 

With large equipment such as crystallizers, rotary 
dryers and the like, it is a good idea to provide 
units with an indicating ammeter to establish the 
datum power level. Overloading can then be de- 
tected and corrected before breakage of the shaft 
or other portions of the machinery occurs. 

Agitators—Common problems associated with 
stirrers or agitators include poor seals, excessive 
vibration or whip, and loss of pumping or shearing 
action. We have already discussed seals. If poor 
design has resulted in too much shaft play, a steady 
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or foot bearing may be required. In some instances, 
a heavier, stiffer shaft may solve the problems. If 
mixing is poor, make certain that propeller or agi- 
tator blades have not fallen off the shaft. If they 
are intact, higher speeds or larger impellers may be 
necessary. And, don’t forget that inadequate mixing 
has often resulted from too low a level in process ves- 
sels, with inadequate contact by the blade. 

Sometimes mixing can be too vigorous. Certain 
chemical reactions require good blending or pump- 
ing flow, but are adversely affected by extreme 
shear. This was found to be the case in GR-S syn- 
thetic rubber emulsion polymerizations. The 
polymer modifier was consumed inefficiently under 
conditions of high peripheral velocity. 

Valves—In plant design, an attempt is always 
made to specify proper valves for the various ap- 
plications. When a minimum of experience is avail- 
able on the process, it is possible for improper valves 
to be chosen, and this should be kept in mind if 
many valve leakage problems occur during startup. 

With regard to lubricated plug valves, the grease 
must be compatible with the process materials. I 
have encountered numerous cases where grease has 
been melted out, leached out, or even reacted away 
by process liquids. The consequence is leakage 
and/or sticking of the valves. Inadequate greasing, 
even if of the proper type, can cause similar 
problems. 

A number of valves equipped with Teflon sleeves 
or seals are being marketed as alternates to the 
lubricated plug cock. Although they have many 
applications and give excellent service, they do 
have an upper temperature limitation. Further- 
more, in extremely cold service, shrinkage leading 
to leaking may occur. In certain types of valve, 
tightening the gland is the answer to this problem. 


J. E. TROYAN is familiar to Chemical Engineering 
readers because of his previous writings on plant startup, 
as detailed at the beginning of this article. He has par- 
ticipated in the startup of many plants including Olin’s 
Navy high-energy-fuel plant at Model City, N. Y., where 
he was plant manager. Currently he is production manager 
of the company’s Doe Run, Ky., plant. For a more complete 
account of Mr. Troyan’s experience and qualifications, 
refer to p. 126 of our Sept. 5, 1960, issue. 
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Lower maintenance costs for seal- 
less (or “canned”) pumps, and their 
freedom from leakage, often over- 
balance higher initial price. 


W. T. KORZUCH 
Chempump Div., Fostoria Corp. 


Though sealless pumps are higher in initial cost 
than conventional centrifugal pumps, substantial sav- 
ings in other cost areas often make them the better 
buy. Since sealless pumps have no stuffing boxes, 
savings are possible when pumping costly liquids 
where stuffing box leakage constitutes a substantial 
dollars-and-cents loss over a period of time. This is 
also true where stuffing box or seal maintenance is a 
problem, owing to the nature of the pumped liquid or 
the conditions under which it is being pumped. 

The sealless pump design is unique in that pump 
and motor are combined in a single unit, completely 
enclosed or “canned” within corrosion-resistant, non- 
magnetic alloy cylinders. A portion of the pumped 
liquid is allowed to circulate through the motor sec- 
tion, serving to cool the motor and lubricate the bear- 
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ings. In handling slurries, a small amount of clear 
liquor is back-flushed through. the motor section to 
keep slurry solids out of the “‘airgap’” between the 
rotor and stator liners and away from bearing 
surfaces. 

Since pump and motor are built as a single unit, 
with no external rotating shaft, sealless pumps require 
no coupling and no seals or stuffing boxes. This is a 
definite cost saving, particularly since seal and 
stuffing box maintenance is eliminated. Thus, in com- 
paring initial costs of conventional versus sealless 
pumps, one must evaluate the cost of all components— 
pump, base, motor, coupling, coupling guard and 
mechanical seal. 


Compare Costs 


Comparing 15-hp. sizes, a sealless 15-hp. stainless 
steel unit costs $2,415, whereas a conventional pump 
of this size would run about $1,640. A good seal 
would cost an additional $136, so total cost of a 15-hp. 
centrifugal pump would be approximately $1,776 com- 
pared with $2,415 for the sealless. 

The table shows these costs more graphically and 
includes costs for other sizes of pumps as well as 
foundation and installations costs. 

In addition to pump, motor, base, coupling and 
seal costs, conventional pumps may require substantial 
investments in concrete foundations, and _ special 
drains and piping when used in corrosive liquid serv- 
ice. However, this more properly belongs under the 
category of installation costs, another area in which 
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Comparing the costs of conventional centrifugal and sealless pumps—Table I 
(Conventional pump costs are shown in black. Sealless pump costs are shown in color.) 


Size: Suction Motor Mechanical | Foundation Installation 

and Size, Initial Cost! Seal Cost | Cost Cost Tctal Installed Cost 
% x1 %-1 462 695 90 | 47 75 12 674 707 
%x1 3 713 1,050 90 57 110 12 970 1,062 
1% x2 52 960 1,390 120 | 69 145 12 1,294 1,402 
1%x2 7% 935 1,505 120 77 _ 160 15 1,292 1,520 
a: Ma 10 1,512 2,165 136 | 87 190 15 1,925 2,180 
2 x3 15 1,640 2,415 136 96 | 210 18 2,082 2,443 


1. Conventional pumps are 316 stainless, end suction, single 
stage centrifugal process pumps. Motors are totally enclosed, 
fan cooled. Price includes base, coupling and coupling guard. 
Both conventional and sealless pumps are 150-psi. construction 
except 10 and 15-hp. sizes which are 300-psi. types. 2. 5-hp. con- 
ventional pump prices are based on explosion-proof motor. 5-hp. 


savings may be realized by the use of sealless pumps. 

R. G. Jobe* has pointed out that adoption of a new 
compact design of conventional pump, requiring no 
foundations or couplings, reduced installed costs “20 
to 35% below that of conventional pumps.” Thus, it 
is obvious that one of the major cost considerations 
in the installation of a conventional centrifugal pump 
is foundation cost. Though new pump foundations 
are usually less costly than foundations at already 
existing sites (where excavation costs are greater), 
expenditures are still considerable. 

A conventional 15-hp. pump weighs approximately 
1,000 Ib. and requires a foundation with dimensions 
of about 56 x 26 x 24 in. deep. (The depth of 24 in. 
is selected on a purely arbitrary basis since founda- 
tion depths vary considerably according to geographic 
location and plant requirements.) Assuming that the 
foundation is required at an already existing site and 
excavation is necessary, an estimated 14 man-hr. 
would be required for excavating, forming, reinforc- 
ing, placing anchor bolts and pouring concrete. Figur- 
ing labor at $4/hr., the total labor cost of laying a 
suitable foundation for a 15-hp. conventional pump 
would be $56. 

Material costs for concrete, lumber, anchor bolts 
and reinforcing materials would run an additional 
$40, making the total cost $96. 

In addition to foundation costs, conventional pumps 
of 2 to 15 hp. require an additional 15 to 42 man-hr. 
for installing, leveling, pouring of grout, tightening 
foundation bolts, aligning pump and motor, and dowel- 
ing pump and motor to base. Figuring labor at $5/hr., 
cost for installation would be anywhere from $75 for 
a } or 1-hp. pump, to $210 for a 15-hp. conventional 
unit. 

Thus, it is evident that the total foundation and 
installation cost for a conventional pump may be any- 
where from $122 to $306. This figure does not include 
cost of installing or adjusting a mechanical seal, cost 
of training employees in seal maintenance, or costs 
for special drains or piping required by conventional 
pumps handling corrosive liquids. Special drains and 


* Jobe, R. G., Pet. Refiner, 38, 109-112 (1959). 


sealless pump prices are for Group D, Class 1, label. 3. Installa- 
tion costs for conventional pumps includes levelling and align- 
ment. For sealless pumps it includes cost of setting in place and 
connecting to pipelines. 4. Foundation labor is figured at 
$4/hr.; pump and motor installation at $5/hr. 


piping are not required for sealless pumps since the 
liquid is completely contained within the unit. 

For the large majority of applications, sealless 
pumps are substantially lighter and do not require 
conventional foundations. Since pump and motor are 
combined in a single unit, with built-in alignment 
of pump and motor within thousandths of an inch, 
no leveling or alignment is required. Even sealless 
pumps of 10 and 15 hp. require no special foundation 
as they can be mounted directly on any surface capable 
of supporting their weight. The smaller sealless 
pumps, from 3 hp. down, can be mounted directly in 
the pipeline. 

Cost of providing electrical service is essentially 
the same for both conventional and sealless pumps. 


Efficiency 


Conventional centrifugal pumps, if well designed, 
may be anywhere from 40% to 75% efficient. Assum- 
ing a motor efficiency of 85%, this would mean that 
conventional units would provide an over-all “wire- 
to-water” efficiency of approximately 34% to 65%. 
Since pump and motor are combined in a single unit 
in the sealless pump, over-all wire-to-water efficiencies 
are read from a single curve. Sealless pumps have 
over-all efficiencies ranging from 26% to 50%. The 
slightly lower efficiencies result from three factors: 

e Wider “air gap.” 

¢ Presence of rotor and stator “cans.” 

¢ Friction losses due to pumped liquid surround- 
ing the rotor. 

Part of these losses will be offset by the absence 
of coupling and stuffing-box friction losses. Assum- 
ing, however, that sealless and conventional pumps 
are of the same size, lower efficiencies of anywhere 
from 8% (for smaller sizes) to approximately 15% 
(for larger sizes) may be expected. 

What does this mean in terms of dollars and cents? 
If we assume a kilowatt cost of 14¢/hr., the difference 
in power cost will be minimal, since we are talking 
in terms of 15 hp. or less. 

A really important, and often overlooked, operating 
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Protection that’s attractive and low-cost... 
Jacketing of REYNOLDS ALUMINUM 


Low-cost corrosion resistance. That’s the big ad- 
vantage you enjoy with jacketing of Reynclds 
Aluminum. It helps protect process lines, keeps 
your plant attractive—actually costs less than 
other jacketing materials. Aluminum won’t rust; 
it resists weathering and corrosion in most any 
atmosphere; it reduces maintenance. And for added 
protection and beauty, Reynolds offers pre-painted 


REYNOLDS ALUMINUM FOR CHEMICAL PROCESSING 


~ Low-Maintenance Tanks Low-Cost, Corrosion-Resistant 


and Vessels Process Pipe 


jacketing sheet, with a baked-on enamel coating. 

Aluminum’s light weight makes handling and in- 
stallation easier. In addition, aluminum jacketing 
reflects up to 95% of sun’s radiant heat; its low 
emissivity cuts heat loss. For names of jacketing 
manufacturers or more details, call your local 
Reynolds office, or write Reynolds Metals Company, 
P.O. Box 2346-CJ, Richmond 18, Virginia. 


j i WatchR TV show 
“Harrigan & Son" Fridays—ABC-TV 
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Cost per year of materials lost because of 
low leakage rates is dramatically shown. 


y 
$ 4/gol. $ 2/gal. Phosphoric 
(200s 
/Furfural 
Hydazine 
Acetone 
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400}— 
Sulfuric 
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cost results from leakage of small amounts of pumped 
liquid through stuffing boxes. This is unavoidable in 
conventional stuffing-box pumps since, as one manufac- 


‘turer warns, “slight leakage is required to minimize 


shaft wear and to extend packing life.” 

Where acids or other corrosive liquids are being 
pumped, special problems exist, since most acid-re- 
sisting packings are made of asbestos, which in itself 
has poor lubricating properties and hence cannot be 
run dry. If outside lubrication is not possible because 
of danger of contamination, the stuffing box must be 
permitted to drip slowly, perhaps a few drops a 
minute, so that the packing is kept moist. Though 
this may reduce stuffing-box wear, the maintenance 
problems caused by leakage of corrosive materials can 
be even more serious. 

Although leakage can usually be reduced by tight- 
ening glands, this simply causes a proportionate in- 
crease in motor load and shaft wear, and in mainte- 
nance problems resulting from such wear. Conversely, 
if glands are kept relatively loose, leakage can bring 
serious problems, especially where corrosive, costly 
or dangerous liquids are being handled. 

Leakage of conventional pumps can be reduced to 
a minimum through the use of a mechanical seal. 
Good mechanical seals, however, are expensive, cost- 
ing anywhere from $90 for a j-hp. pump to $136, and 
up, for a 15-hp. pump. 

Proper installation and adjustment of mechanical 
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seals may run anywhere from 1 to 2 man-hr., some- 
times more. 


Leakage Costs 


Leakage cost may at first glance seem unimportant 
until one starts to figure the total amount of leakage 
during the course of a year, in terms of the cost of 
the pumped liquid. Seemingly inconsequential leak- 
age can result in losses of literally hundreds of dol- 
lars. The curves in the graph at the left demonstrate 
these losses graphically and may serve as a guide in 
estimating the cost of liquid losses. In addition, leak- 
age of corrosive liquids plays havoc with pump founda- 
tions and bases, often with the motor or pump itself. 

Where application and installation are correct, 
a sealless pump requires little maintenance other than 
an occasional bearing check. 

With sealless pumps, bearings can be changed in 
less time than it takes to repack the stuffing box of 
a conventional pump. If a short piece of flexible con- 
duit is used for the final electrical connection, dis- 
assembly, bearing change and reassembly can be ac- 
complished in 35 to 45 min. 

Cost of repacking is another maintenance item. 
Stuffing boxes of conventional pumps must be exam- 
ined periodically, glands tightened and “nursed,” lubri- 
cated, and packing replaced at intervals ranging 
from every shift on difficult service to every 3 mo. 

Cost analysis must go beyond a cursory comparison 
of initial costs only. It must weigh installation, op- 
erating, and maintenance expenses as well. When all 
these areas have been thoroughly analyzed, only then 
can the choice between conventional and _ sealless 
pumps be intelligently made. 
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W. T. Korzuch is product manager for Chempump Div., 
Fostoria Corp., in Huntington Valley, Pa. Prior to joining 
Chempump, he was associated with C. H. Wheeler Mfg. 
Co., Philadelphia, manufacturers of centrifugal and axial 
flow pumps. 

He has a Bachelor of Science degree in industrial man- 
agement from Temple University, Philadelphia, and is 
currently completing requirements for a masters degree in 
industrial relations and an associates degree in mechanical 
engineering. 
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Make fumes and odors 


Heat values in exhausted plant fumes can be recovered for profitable use in 
plant processing or heating needs. As a result, operating costs are lowered 

and profits enlarged. And often of more importance, fumes and odors can be 
completely eliminated. Catalytic Combustion systems offer a completely 
effective means of converting noxious, combustible fumes and odors to re-usable 
heat energy and harmless, odorless and colorless exhaust effluent. 


Catalytic Combustion, founded in 1950, has pioneered the development and 
application of catalytic oxidation systems for complete, often profitable, 
elimination of noxious plant emissions. Catalytic’s method draws the fumes from 
processing equipment, heats the fumes when necessary, and passes them 
through a circulating fan to discharge through a catalyst bed consisting of 
all-metal catalyst elements. The catalytic principle takes advantage of 
the low catalytic ignition temperature, often as much as 800° F. lower than direct 
oxidation methods. Catalytic’s systems provide complete oxidation of gases 
even though the temperatures of these gases are very low, and the concentration 
of combustibles is far below the flammable range. 

Fuel savings with a Catalytic system compared to gas-fired direct 
oxidation can amount to as much as 80%. Compared to electricity still greater fuel 
savings can be realized. When heat is recovered from a Catalytic oxidation 
system, BTU dollars often pay for the catalyst bed in less than a year. After the 
initial cost has been recovered, the Catalytic system provides a fuel-saving 
heat source that lowers operating costs. 

Air correction too, provides benefits. A Catalytic oxidation system enables 
plants to meet improved insurance standards . . . reduces fire hazards .. . 
provides cleaner, more healthful working conditions for employees . . . reduces 
plant and equipment breakdowns due to corrosion from condensate . . . 
and provides improved community good-will. Catalytic air correction removes 
odor and color from plant process fumes and exhausts clean, harmless 

| air to the atmosphere. 


Learn the facts about Heat Recovery and Air Correction... 
| write “Department E”’ for our brochure. 


CATALYTIC COMBUSTION corporation 
4725 Fourteenth Street » Detroit 8, Michigan 
A SUBSIDIARY OF UNIVERSAL OIL PRODUCTS COMPANY 
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You & Your Job 
Three Stories From Over the Transom 


TECHNICIAN CERTIFICATION | 
OK’D BY NSPE 


ENGINEERS’ HELPERS 


WILL GET NSPE NOD 


Action taken at the last board meeting of the National 
Society of Professional Engineers set in motion an 
apparatus for certifying engineering technicians. But 
the committee that set up the working rules after 
last year’s NSPE meeting (Chem. Eng., July 25, 1960, 
p. 58) bowed to CPI pressure in one respect. 

The original proposal called for examination of the 
qualifications of persons who applied, and certification 
in an appropriate grade. The three progressive 
grades were to be engineering technician trainee, 
engineering technician, and certified engineering 
technologist. 

It was this last, top grade that bothered CPI observ- 
ers. One well-known manager in the industry, a high 
official in AIChE, characterized his and other com- 
panies’ problem: “This is of concern to [us] because 
several years ago we chose the title “technologist” to 
designate those engineers who have demonstrated 
ability to be creative individual contributors. 

“Engineers who are given this title work, with 
little administrative restraint and without adminis- 
trative responsibility, in creative engineering efforts. 
We want the bearers of the title to have deserved pres- 
tige both within and without the company. This 
prestige is now obviously threatened, particularly out- 
side of the company.” 

The situation seemed even more complicated than 
this basic conflict would indicate. Technical insti- 
tutes, from which most engineering technicians are 
graduated, are accredited by Engineers’ Council for 
Professional Development. This is the same body that 
approves engineering school curricula. Less than four 
years ago, ECPD amended its accrediting principles to 
include the following still-active point: 

“No curriculum of technical institutes will be 
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WEEKEND SCIENCE CHALLENGES TEENAGERS 


HOW THIS SPRING’S 
RECRUITING SHAPES UP 


approved for accreditation or reaccreditation unless 
the word technology is used as the final noun in the 
title.’ What this means is that the courses offered, 
along with the technicians’ degrees, bear such titles 
as “Chemical Technology,” “Electronics Technology,” 
and “Structural Design Technology.” 

Clearly, in establishing this principle, ECPD wanted 
to discourage any implication that a graduate of a 
technical institute was an “engineer.” A fairly vocal 
segment of engineering educators has held that the 
term “technologist” somehow fails to convey the 
impression of engineering professionalism. Just how 
it fails is unspecified; etymologically, the word stands 
up. But there may be a certain amount of affectation 
involved. Both Britain and Canada label their tech- 
nicians “technologist.” 


Resolving the Main Conflict 


Once the conflict in usage was pointed out to 
NSPE’s working committee, it was resolved with 
aplomb. The name of the top grade was changed 
to senior engineering technician. Upon the recom- 
mendation of the engineering technicians committee, 
NSPE’s board of directors approved the name change, 
then went on to confirm the form of an “Institute for 
Certifying Engineering Technicians.” 

The Institute is a body set up within NSPE, and 
subject to its bylaws, which will test, certify and 
encourage high standards among engineering tech- 
nicians. With policy direction from a board of 
trustees of both engineers and technicians, the Insti- 
tute’s dean will conduct operations to implement these 
three activities. 

Here’s how the three technicians grades are defined: 

Engineering Technician Trainee—Must have 
worked at least two years, demonstrated elementary 
technical ability to the satisfaction of an engineer 
who knows him, 

Engineering Technician—At least 25 years old, 
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PHOTO COURTESY OF NEW YORK SHIPBUILDING CORPORATION 


A PUMP IN SEARCH OF A TOUGH JOB 


1 At General Electric Co.’s Hanford Atomic 
Products Operation, this CHEMPUMP performs 
at 30 gpm, 100’ TDH, 700° F, and 3000 psi line 
pressure. Several others circulate water at 575° F 
and 1700 psi. 


2 8&3 N.S. SAVANNAH, world’s first nuclear 
merchant ship, uses this CHEMPUMP to circulate 
primary coolant at 1750 psi, 520° F, 245 gpm and 
110’ TDH. Other CHEMPUMPS handle radio- 
active waste with suspended solids and non- 
condensable. 


A CHEMPUMP developed this automatic con- 
troller (illustrated) and leakproof valve operator 
for use in a 1050° F and 1000 psi helium line. 
Designed in cooperation with the Darling Valve 
Company, it contains the helium with zero 
leakage and provides automatic valve positioning 
with an accuracy of 0.2%. 
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Nuclear applications call for pump specifications so tough 
few pumps can meet them. Not so CHEMPUMP®. 

A part of every major nuclear installation in the last 
ten years, CHEMPUMP is handling tough radioactive fluids 
like isotope solutions, urany! nitrate, fluorides, heavy 
water, bromine trifluoride . . . under performance specifi- 
cations like these: 


And CHEMPUMP’s ultimate ability has not yet been 
approached. 

If you’re stumped by a tough application, take a good 
look at CHEMPUMP’s special abilities. A glance at the 
nuclear installations illustrated will give you a sampling 
of CHEMPUMP’S on-the-job capability. 

For help in matching CHEMPUMP’s abilities to your 
requirements, write us the details or ask for Bulletin 1070-2. 
CHEMPUMP DivIsION, FostoRIA CORPORATION, Buck and 
County Line Roads, Huntingdon Valley, Pa. 


CHEMPUMP 


First in the field . . . process proved 


i 
LEAKAGE.................zero (... in or out) 
4a ee EXTERNAL LUBRICATION. . . .none 
PRESSURE.................up to 5000 psi 
TEMPERATURE............ 300 to 1000° F 
CAPACITY.................up to 1000 gpm 
HEaD.....................up to 625’ TDH 
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YOU AND YOUR JOB... 


he must have five years of engineer-directed experi- 
ence, and he must either be a graduate of an ECPD- 
accredited program or have the equivalent knowledge. 

Senior Engineering Technician—At least 35 years 
old, he must have 10 years of high-level technical 
experience under engineering direction, as well as the 
above qualifications. 

Applicants for certification will be charged a modest 
initial fee ($10) and, if they qualify, an annual re- 
newal fee of $5. Still to be determined are the 
mechanics of the oral or written examinations—for 
example, who will do the testing and when and where. 

It’s been obvious for some time that NSPE has 
wished to stir up more interest in the engineering 
technician. A mixture of engineering need and status 
striving has dictated the concern, but mostly the 
former. Sobered by the lack of technician support 
of engineering effort in this country (BLS pegged it 
at 0.7 technicians per engineer in industry), the 
organization has pressed for action. Recently, Paul 
Robbins, executive director of NSPE, urged a House 
education subcommittee to aid the education of tech- 
nicians: 

“Improved efficiency in the utilization of our coun- 
try’s engineering manpower is directly related to the 
extent to which trained engineering technicians are 
available to relieve the engineer from many routine, 
repetitive tasks. By the judicious use of technician 
personnel, such as engineering aides or assistants, the 
professional engineer can be given the opportunity 
to devote more of his time, effort and abilities toward 
those activities that are nearer the highest level of 
his competence. The result will be a commensurate 
growth in the professional-level output per engineer- 
ing man-hour.” 

Certification of engineering technicians is one step 
that NSPE feels will help in this upgrading. But look 
for others in present talk of the Society about the 
training and use of “engineering teams.” 


SATURDAY SCIENCE FOR 


. BRIGHT, EAGER TEENERS 


If your observation of teenagers’ Saturday habits 
has been confined to reclining figures usurping the 
telephone, or to giggling girls talking in rather incom- 
prehensible jargon, or to young stalwarts playing ball 
in the front yard, then stop by Columbia University 
some Saturday during the school year. There you will 
find about 300 bright junior and senior high school 
students eagerly absorbing lectures by noted science 
and engineering educators. You'll also see the kids 
assembling some rather formidable hardware. 

It’s all part of Columbia’s Science Honors Program 
for carefully selected New York students. Now in its 
third year, the program was initiated by a grant 
from the Hebrew Technical Institute of New York. 
This year, the National Science Foundation has pro- 
vided $76,460 for continuation of the program for the 
next year and one-half. Even with this support, how- 
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ever, the tuition-free sessions have run up a deficit of 
nearly $50,000. 

Purpose of the program has turned out to be three- 
fold, according to assistant dean Donald Barr of 
Columbia’s school of engineering, who runs it. The 
main one, of course, is that having selected the most 
promising youngsters, the program can offer enrich- 
ment of their formal school curriculum and insight 
into the meaning and discipline of science. 


How to Attract and Polish the Bright 


This two-point main purpose is served in a couple 
of ways. Each Saturday morning, there is a lecture 
group of three science and engineering teachers which 
keys its presentation to a general theme. If the theme 
is, for example, information theory, then one lecturer 
might be a noted electrical engineering professor who 
is interested in its theoretical aspects. Another might 
be an industrial scientist whose problems are applica- 
tions to communications. The third might be a bio- 
chemist who is studying how the DNA molecules 
transmit genetic information. 

In smaller groups, the young students turn to 
projects in specific fields. A mathematics group may, 
in the first semester, tackle anything from numerical 
mathematics to such esoteric areas as Gédel’s proof. 
In the second semester they may move to the Univers- 
ity’s Watson Lab to undertake the programming and 
operation of a digital computer. Similarly, there are 
groups set up for population genetics, anthropology, 
chemistry, astrophysics and other scientific disciplines. 

The student teams have not neglected the hardware 
side. One team is building an electron microscope, 
another a research rocket that will telemeter data, still 
a third is experimenting with a donated Stern-Gerlach 
molecular beam apparatus. Although there is no overt 
emphasis on technological subjects, the lecturers and 
instructors are often engineers, and most of them 
don’t overlook opportunities to emphasize that they 
practice as engineers in these sciences. According to 
Dean Barr, however, most of the students are 
genuinely attracted to the sciences as such—the 
glamor and status of them not infrequently an influ- 
ence. 

Besides the main purpose of stimulating the interest 
of those gifted youngsters who are attracted to science, 
the Science Honors Program has developed some 
secondary purposes. High-school science teachers 
have been invited to participate by helping out, par- 
ticularly in the laboratory sessions. The effect is to 
give the teachers confidence to venture further from 
the textbooks in their own classrooms. 


Extending Help to Outsiders 


A third purpose will immeasurably extend the influ- 
ence of the Saturday curriculum. As a result of the 
experiences built up during the three years of it, a 
series of teaching materials are being prepared for 
high school science teachers. This, too, will have the 
effect of updating the base from which most high 
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RYERTEX*°-OMICRON 


PVC 


replaces glass 
in new application 


Cosmetics manufac- 
turer was using glass 
tubes as molds for making 
stick cologne. Mixture is poured in 
at 110° F., cooled, removed, cut to 
length, then packaged. Removing 
sticks from the glass tubes took 
great care—chipped and broken 
tubes meant loss of both tube and 
cologne. Then a Ryerson salesman 
suggested that the glass be replaced 
with Ryertex-Omicron PVC pipe. 
The PVC tubes cost 65% less... 
stopped breakage and product loss 
...were lighter to handle and store... 
and made stick removal easier. 


RYERTEX-OMICRON 


solves 
drain line 
problem 


Distillery found that both steel pipe 
and vitreous clay were eaten away 
by the residue that had to be re- 
moved from evaporation towers. 
Then Ryertex-Omicron PVC was 
put on the job, and no problems 
have been reported since—even 
though the waste enters the lines at 
about 200° F. The entire unit cleans 
and drains more easily. 


liquids and gases ... will not weather, rot or age... is 
available in sheets, rod, pipe, tubing, valves and 
fittings. Perhaps Ryertex-Omicron PVC will 
cut costs for you somewhere, or do the 

job where other materials have 


RYERTEX-OMICRON 


PVC 


creates 
corrosion-free 
conveyor rollers 


manufacturing plant 
ee conveyor that would not 
be damaged by acid cr. 
Ryertex-Omicron PVC gave ype 
them. Made entirely of plastic, 
installation used 1% -inch 
plastic pipe for the rollers, i? rll 
inch for the shaft. In a simi 
stallation, existing steel 
and roller bearings were used. e 
of the PVC tubing were coun A 
bored and bearings pressed 
thin piece of PVC sheet stoc oo 
cemented in the ends of the ro 


keep acids out. 


RVERTEX-OMICRON 


PVC 


picked 
because it won't 


impart impurities 


from rare earth. 
process lines is all-important—eye 
minute quantities of metallic pron 
sions or metal sal 
—— in the pigments, To avoid 
amination in i 
the company uses 


PVC pipe—exclusively, 


These examples illustrate only a few of the many adv 
ft 
of Ryertex-Omicron PVC. It resists more than 200 aoe 


failed. Send for Ryerson 
Bulletin 80-3, 


PLUS VALUES 
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JOSEPH T. RYERSON & SON, INC., MEMBER OF THE gQ, STEEL FAMILY 


IN STEEL ALUMINUM. PLASTICS MACHINERY 
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PVC 
Manufacturer used acids to extract 


YOU & YOUR JOB... 


school science is taught. And this in turn may attract 
more students to the pursuit of scientific careers. 

So far, the Columbia University program has drawn 
the cream off a group of talented New York teenagers. 
One of last year’s honor program students, now a 
high school senior, has his own grant from the United 
States Public Health Service for original biochemical 
research. The highest-scoring girl among this year’s 
State Regents Scholarship winners was in the 
program. And of the 40 recent Westinghouse Science 
Talent Search finalists in the United States, four are 
now or were in the program. 

Students for next year’s Honors Program have been 
nominated by their schools this past several weeks. 
And now an extensive testing and selection program 
has begun to cull the top 300 from the nearly 1,000 
named. As Dean Barr points out, if only the high 
scorers are chosen, finalists might come from only a 
few schools that have outstanding science departments. 
But to encourage those who are doing well in less 
encouraging environments, some will be chosen who 
have lower test scores. After all, you can’t tell where 
you'll find the next Fermi, Carver or Oppenheimer. 


RECRUITERS UNDAUNTED 
BY ECONOMIC CLIMATE 


That Dr. Frank Endicott, director of placement at 
Northwestern University, has his finger on the pulse 
of college recruiting is verified in a recent CE spot- 
check of engineering schools. “Trends in the Employ- 
ment of College and University Graduates in Business 
and Industry’—the annual Endicott report—was re- 
leased in December, and its predictions hold up well. 

The report made two main points: quotas were as 
high as last year’s all-time high, and salaries would 
break the 1960 ceiling by 2-3%. Of the 210 large 
manufacturing firms polled, about one-quarter are in 
the chemical process industries. And the quota for 
chemical engineers—530 desired by 51 firms—is a 
whopping 18.5% rise over the number hired last year. 

How was this strong demand to affect salaries? Of 
149 companies that reported starting salaries for en- 
gineers, the average monthly offer was $520, and the 
median fell somewhere in the range $501-525. It’s 
also interesting to note that class of ’60 engineers, 
hired at average $6,120, will be making $6,660 ($555/ 
mo.) when ’61 grads begin work in June—an increase 
of 8.8%. But the one-year vets might as well learn 
the truth now. Since starting salaries are up 2% on 
the average, only 6.8% of their pay rise can be for 
merit (see Chem. Eng., Mar. 20, 1961, p. 172). 


A Check Point Upholds Endicott 


To see how the Northwestern officer’s predictions 
have fared, Chemical Engineering checked with place- 
ment offices at four schools with chemical engineering 
departments. There we verified that the recession 
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that hit so much of the economy left recruiting plans 
virtually untouched. 

At Massachusetts Institute of Technology, where 
155 ChE’s at all degree levels are deciding what to do 
next, the student placement office reported 46 offers. 
Of these, 18 were to some of the 78 seniors. Things 
seemed to be going about as they were last year, with 
no one worrying about getting a job. 

Next, checking with Ohio State University, we 
found jobs being snapped up faster—about 90% of 
the 40 graduating ChE seniors had accepted jobs after 
considering two to nine offers each. In this five-year 
cooperative course, salaries for all engineers last year 
averaged $565/mo., and they’ve risen 3% this year. 

Leaping to the West Coast, the word from UCLA 
was that this year’s quotas and salaries shaped up 
about like last. Then, the median salary—lifted by 
electronics firms looking for EE’s—was $560, slightly 
higher than that for the half-dozen B.S.Ch.E.’s. 

‘But it looks as if industrial recruiters have to offer 
more than money to attract top talent. At Cal Tech, 
where all graduating B.S. students are going on for 
masters, $650 was the median offer to M.S. chemical 
engineers last year. Top offer to a Ph.D. chemical 
engineer was $1,333, but he accepted $456 elsewhere. 


All-around ChE receives Ohio award 


For outstanding technical, professional and com- 
munity service, Edward E. Slowter (left) was hon- 
ored as “technical man of the year” by the Columbus 
Technical Council. Award capped National Engineers 
Week, and it was the third time in five years that a 
chemical engineer had received the 20-odd societies 
honor. The other two recipients, R. B. Filbert, Jr., 
and J. H. Koffolt, congratulate this year’s winner. 

Slowter, a vice president of Battelle Memorial In- 
stitute, is active in local and national AIChE affairs 
and is a registered professional engineer. Inventor 
and technical-paper author, he has also served his 
community in church and civic affairs. 
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Stainless 


Steel Screw 
(up to 3600 rpm) 


Durable VITON® helps solve corrosion, heat 
problems in design of new pulseless pump 


A new twist on the 2000-year-old Archimedean screw 
principle has resulted in this unique positive-displace- 
ment pump, designed to handle highly viscous liquids 
and slurries containing abrasive and crystalline par- 
ticles, without damage to crystals. 


The key to the efficiency of this Goodyear* pump 
is the Viron-bonded plate wheel (see diagram). The 
slots are edged with durable: Viron, which not only 
prevents galling, but exerts a squeegee wiping action 
that keeps “problem” liquids moving at full flow, with- 
out foaming or agitation. 

DuPont Viton was chosen for this application be- 
cause of its exceptional resistance to corrosive chem- 
icals and oil at high temperatures. No ordinary 
elastomer—natural or synthetic—could stand up to the 


REG. 5. pat. OFF 


Better Things for Better Living .. . through Chemistry 


VITON 


SYNTHETIC RUBBER 
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corrosive attack while maintaining a positive seal at 
rotor speeds up to 3600 rpm. 


This is just one of the many applications where 
only Viron solves the problem. For more examples, 
and detailed performance data, just mail the coupon 
below. 

*A product of Goodyear Pumps, Inc., New York, N. Y. 


E. |. du Pont de Nemours & Co. (inc.) 
Elastomer Chemicals Dept. CE-5 
Wilmington 98, Delaware 


Please send me your FREE booklet 
| that contains technical data 
about VITON synthetic rubber. 


Title 


| \ \ 
AS 

—— 
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Water-Spray Keeps 


Introducing water into compressor 
cylinders ‘can wash out the fine dust that 
resists most other dust-removal 

methods. Higher output and lower 
maintenance costs should result. 


WALTER COOPEY, Engineering Consultant 
Charleston, W. Va. 


Injecting water into the cylinders of large compres- 
sors may seem like an unusual way of removing a fine, 
stubborn dust. Nevertheless, after several conventional 
methods proved either ineffective or uneconomical, we 
gave water injection a try. The following benefits 
resulted : 

¢ Valve changes were reduced to less than 18% of 
what they were before the use of water. 

¢ Volumetric efficiency and, therefore, output of 
the compressors increased. 

Changing the coolers, because of dirt accumula- 
tions, was practically eliminated. 

eA side benefit was a 14% reduction in power 
consumption. This was due to a combination of various 
factors, including a closer approach to isothermal com- 
pression, better valve performance, reduced pressure 
drop through the cylinder passages and coolers, better 
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2nd stage cooler 


Compressors Clean 


cooler performance and improved operation continuity. 

¢ Other improvements to the compressors became 
possible because difficulties that had been obscured by 
the dirt problem came to light and were corrected. 

Formerly, water injection was quite prevalent. Its 
main purpose then was to provide the cooling needed 
to approach isothermal compression, thereby effecting 
power savings. The first wet compressor used on a 
large scale in this country was a four-cylinder hori- 
zontal unit built in 1886 for the Hoosac tunnel. The 
cylinders were single acting, and air was admitted 
through poppet valves in the pistons. Water for cool- 
ing was injected through the inlet valves. 

Water was also used by Colladon in 1872 during the 
construction of the 9-mi. St. Gotthard tunnel under 
the Swiss Alps. He sprayed water into the cylinders 
of the compressors and, although the method was effi- 
cient enough, it apparently led to other difficulties. As 
a result, a change was soon made to water-jacketed 
cylinders, although some wet-type compressors were 
still in use during the early part of this century. The 
modern, high-speed compressor with its high ratio of 
cooling surface to volume and efficient water jacketing 
does not need water injection for cooling purposes; 
however, we found that water injection did present 
by far the best solution to our dust-removal problem. 


How Critical Is Dust Removal? 


Dust or other foreign matter entering a compressor 
causes sticking valves, loss of capacity, scored cylin- 
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FILTER CAKE FALLS FREE 


External manifold eliminates all obstructions. 


Durco-Enzinger dry cake discharge filters are designed 
for simple, fast recovery of even the heaviest cakes. 

Mechanical vibrators will discharge many cakes 
automatically. For manual cake discharge, finger leaf 
spacers allow leaves to tilt, giving the operator 


complete access to all of the leaf surfaces. 
Get engineering assistance on any of your D U R 
filtration problems from your Durco-Enzinger 


representative. A complete listing of Durco filtration 
equipment is available in Bulletin EF/2a. 
Write today for your copy. ENZINGER DIVISION 


THE DURIRON COMPANY, INC., Dayton, Ohio / Filters + Valves + Pumps + Process Equipment 
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ders and abnormal wear. The dust creates heavy 
deposits in the cylinder passages and on the valves. 
Efficiency is, therefore, reduced, maintenance and 
power costs are increased, and excessive outage time 
is required for repairs. It takes only a small amount 
of dust to cause such trouble. Air in industrial dis- 
tricts may contain only 1 to 4 grains per 1,000 cu. ft. 
of air, but good compressor performance still requires 
some method cf dust removal. 

There are many types of equipment used for this 
purpose such as cyclone separators, glass-wool filters, 
viscous oil-coated traveling curtain screens, electro- 
static separators and bag filters. Much care should be 
taken in selection, for a wrong choice can be very 
costly. 

When a gas containing minute quantities of dust is 
compressed in multistage compressors, trouble can be 
experienced throughout all the stages. Under normal, 
clean-gas conditions, plate-type valves should give 
months of trouble-free performance. However, dirt 
deposits may require changing valves at the rate of 
one for every hour of compressor operation. Deposits 
in the coolers will decrease cooling efficiency and in- 
crease pressure drop, so that changes may be necessary 
every couple of months instead of years. 

Our operation required the compression of many 
millions of cubic feet of water-gas per day with large 
reciprocating compressors. There were two steps of 
water scrubbing between the water-gas generators and 
the compressors, which it had been assumed would be 
adequate to wash out any dirt mechanically carried 
over from the generators. At first, when production 
requirements were low and the equipment was run 
at a low rating, no particular dust problem appeared. 
However, as production was increased, the situation 
changed rapidly. Changes of the compressor valves be- 
came necessary with annoying frequency and this 
meant loss of capacity, high maintenance costs and 
excessive power consumption. 


Some Dust Resists Conventional Removal 


We naturally assumed that some dust was getting 
by the water scrubbers, and tests were started in an 
attempt to remove it at the suction end. The first test 
was made with an oil-coated traveling screen but no 
observable benefit was obtained. This was followed by 
a glass-wool filter, a cyclone dust collector, and a 
scrubber that had steam injection followed by a water 
spray; but none of these gave any noticeable improve- 
ment in compressor performance. 

As there was some hydrogen sulfide in the gas, and 
evidence of sulfur deposits, particularly in the coolers, 
we thought that this might be a contributing factor 
to the dirt problem. Since it was also desirable to 
remove the hydrogen sulfide for process reasons, a 
device was installed for this purpose. This introduced 
another rather efficient liquid scrubbing effect, but as 
far as the dirt deposits in the compressor were con- 
cerned it was of no value. 

The compressors were three-stage with two first- 
stage cylinders, one second and one third stage and 
they compressed the gas to 30 atm. Because of their 
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large capacity and the scale of operations, the tests 
were expensive, time consuming and interfered with 
operating procedure. This was a very unsatisfactory 
way to try to carry out a test program although it is 
often standard procedure. 

The amount of dirt involved was very small—less 
than that contained in atmospheric air. Analysis of 
the dirt showed it to consist chiefly of 5% carbon, 13% 
water and 71% silica, with small amounts of other 
compounds. The significant item was the silica since 
this was found to be in a very finely divided form. 
We concluded that the silica was sublimed from the 
ash in the water gas operation and could not be re- 
moved from the gas by any of the conventional scrub- 
bing methods because of its non-wettable character- 
istics. Apparently this was an old problem because 
Haslam and Russell in their book, “Fuels and Com- 
bustion,” state that “A serious impurity is exceedingly 
fine dust composed largely of silica and sulfur. It 
deposits in pipes and meters and is very difficult to 
eliminate.” 

To accelerate the test program in searching for a 
remedy for the trouble which was becoming increas- 
ingly serious, we purchased a small compressor having 
the same design features as the first stage of the large 
compressors, so that any results obtained would be 
comparable. It had a displacement of less than 0.3% 
of.a large unit, and was installed to take gas from the 
suction line of one of the large compressors. We rea- 
soned that if satisfactory results were not obtained 
on this scale, there was little chance for success on 
the much larger scale. At least this was a relatively 
cheap way to do experimental work and the only ques- 
tion was whether the results could be directly applied. 

In the test setup, an oversized scrubber was installed 
before the small compressor in order to repeat some 
of the tests previously made on a large compressor, as 
well as to make other tests. In every case the results 
duplicated those obtained on the large compressor. 
Water scrubbing, no matter how it was done, was in- 
effective; oil scrubbing was no better; wetting agents 
were of no value. 

We ran a series of tests to investigate whether lower 
temperatures at lower discharge pressures had any 
effect on deposition. They did not. Another test which 
demonstrated the non-wettable character of the dust 
was one wherein finely atomized water and the gas 
were put through a venturi nozzle at a velocity of 8,000 
ft./min. and then impinged against a baffle. After effi- 
cient separation of the water, the gas was passed 
through the test compressor. At the end of 240 hr. 
the compressor valves were so heavily coated with dirt 
that no further work with this method of cleaning 


seemed justified. 
Small-Scale Tests Indicate Possible Approach 


When we installed an oversized filter with a felt 
element, the dirt deposition on the valves was very 
light. The dust collected on the felt had the nature of 
talcum powder and we finally decided that, since it was 
nonwettable, a combination of impact and velocity 
effects was probably responsible for the deposition on 
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CRANE’S NEW CONVERTO-GEAR OPERATOR 


gives you torque enough to tame a 
torrent. In a matter of minutes, you 
can power up a wide range of Crane 
iron and steel gate valves: OS&Y’s 
with ball-bearing or split yokes, ris- 
ing and non-rising stem types with 
stems up to 24%-inch diameter. 
Take your choice of two styles— 
horizontal or vertical wheel—both 
with spiral-cut bevel gears of car- 
burized alloy steel yielding a 4.11 to 
1 ratio in manual operation, or with 
portable air or electric power. 
Mechanical efficiency is over 95%, 
with three sets of ball bearings to cut 
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friction, and the entire self-lubricat- 
ing unit is rugged and weatherproof. 

The kit is complete, for simple 
installation in less than 30 minutes— 
or your Crane Distributor can take 
your order now for new valves 
already fitted with the power-packed 
Converto-Gear Operator. 

For complete details contact 
your Crane Distributor or write 
Crane Co., Industrial Products 
Group, 4100 S. Kedzie Ave., Chi- 
cago 32, Ill. In Canada, Crane, 
Ltd., 1700 Beaver Hall Square, 
Montreal. 


can stop river 


at the 
heart 
of home and 
industry 


valves 
piping * electronic controls 
plumbing and heating 
air conditioning 
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OPERATION & MAINTENANCE .. . 


the compressor surfaces, particularly where they were 
oil wetted. At this point it would have seemed simple 
to recommend filters for the large compressors; how- 
ever there were valid objections to this solution. These 
included the high cost of the installation, the high 
pressure drop which would have resulted and the fre- 
quent cleaning of the filters which would have been 
necessary. Furthermore, space was at a premium and 
could not have been made available except at high cost. 

It is possible that an electrostatic precipitator 
would have been effective but there would have been 
some of the same objections to this as to the filter-type 
of dust collector. 

Assuming that high velocity with impingement made 
the dust particles adhere to the valve and other sur- 
faces in the compressor, the question arose as to how 
best to take advantage of this combination. We 
thought that, if a liquid could be introduced into the 
gas stream before the compressor cylinder, it would 
impinge on the contact surfaces along with the dust 


' and perhaps. have a scouring effect. To check this 


a spray nozzle was placed in the suction 


line for i ucing the liquid. An atomizing nozzle 
was not used as we felt that water droplets would do 
a better job of flushing the valves than a very fine 
mist. The use of oil had been considered at first but 
was discarded because it would have meant a filtering 
and recovery problem. Water is cheap and presents 
no disposal problem. 

The first tests were made over a period of 1,200 hr., 
during which there was intermittent use of water; 
introduction of water after a period of non-use; and 
continuous introduction. There was very little differ- 
ence in the results obtained. While there was a slight 
deposit on the valves, it was insignificant. The results 
were very promising. 


Full-Scale Trials Confirm Solution 


The decision to make a full scale test on a large com- 
pressor was not arrived at hurriedly. There were many 
arguments, pro and con, about the advisability of tak- 
ing what, at that time, seemed like the unnecessary 
risk of wrecking an expensive piece of equipment. 
However, something had to be done and the risk was 
taken. The only change we made at that time was to 
put a spray nozzle in the suction piping to one of the 
two first-stage cylinders. 

At first we introduced the water only during the 
8-hr. day shift so that the test would be under the 
direct supervision of the engineering and operating 
personnel. It had been found empirically during the 
test work with the small compressor that the optimum 
water rate was about 1 gal. per 1,000 cu. ft./min. of 
gas and this rate was used. The following results were 
noted: 
¢The valves were kept clean even though the 
water was used for only 8 hr. of the day. 

e When water was being used, the discharge tem- 
perature of the gas from the cylinder was 80 C. 
instead of the normal 150 C. This showed an approach 
to isothermal compression although part of it was due 
to better valve performance. 
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e Water traveled along the piston rod and got into 
the crankcase oil. 

eAs the normal position of suction valves is at 
the bottom of a cylinder, water collected in the dis- 
charge valve compartment and ran back into the cylin- 
der. This was a hazard. 

e Water carried over into the second and third 
stages of the compressor because the conventional 
catch pots and coolers were very poor separators. 

Before making a full scale test of a compressor we 
made the following modifications to the piping ar- « 
rangement, as shown in the sketch: 

1. The suction piping to the first stage cylinder was 
changed from the bottom to the top of the cylinders, 
and the suction and discharge valves were reversed. 
This was done to remove the hazard of water collecting 
in the cylinders and perhaps knocking out a cylinder 
head. There was some theoretical concern about this 
change because it was feared that it might affect the 
stress conditions in the frame and cause trouble. Noth- 
ing of this nature ever became apparent. 

2. The piston-rod packing was improved to prevent 
carry-over of water to the crankcase. 

8. An efficient separator was designed and installed 
before the second-stage cylinder so that the gas enter- 
ing this cylinder would be at essentially saturation 
conditions for the temperature and pressure. The 
other benefits of this separator are discused later. 

4. An automatic trap was connected to the bottom 
of the separator to provide for a continuous discharge 
of the dust-laden water. As the dust was found to 
remain in colloidal suspension there was never any 
trouble due to its settling out in the trap. 

After almost a year of testing, water application 
was recommended and installations were made on all 
other compressors in this and similar service. Based 
on subsequent years of operation, we found the results 
to be considerably better than the claims made in the 
recommendation for the application. As a check, we 
changed one compressor back to the original arrange- 
ment, and found that the valves now had to be replaced 
twice as often as before the start of the test work. 
Also, the first-stage cooler, which had remained clean 
for 24 years, plugged up completely in a few months. 
Apparently, with time and changes in operation, the 
conditions that produced dirt had become worse. 


The Importance of Efficient Separation 


We did not really appreciate just how important 
efficient separation was until an analysis was made 
of all the factors involved. In a reference book by a 
compressor manufacturer the following statements are 
made about lubrication: 

“For average normal conditions, the oil should be 
a medium-bodied pure mineral oil of the highest qual- 
ity, not compounded with fixed oils such as animal or 
vegetable. It should be carefully filtered in the process 
of manufacture.” Later, however, the manual states: 

“Under certain conditions the use of a mineral oil 
which has been compounded with a small percentage 
of fixed oil is recommended. The fixed oil should not 
be over 5% of a non-drying animal oil. Such an oil 
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D. O. JAMES SPEED REDUCER SELECTION DATA 


for economy plus efficiency, 
use spiral bevel-helical reducers 


on your heavy drive applications 
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(Horizontal or vertical type) 


Wherever your drive applications call for right-angle 
power transmission . . . heavy or shock loads... high 
reduction ratios . . . continuous operation, D. O. 
James spiral bevel-helical reducers are the answer. 
They provide economy of initial cost, economy of 
maintenance, and economy of operation. The very 
high efficiencies of spiral bevel gears and helical 
gears combine to provide an over-all reducer effi- 
ciency in the range of 95%. 


These D. O. James reducers are manufactured in 
42 standard sizes, .2 to 637 hp, 6:1 to 358:1 ratios. 


For complete specifications and selection data, 

call your local D. O. James representative 
or write for Catalog No. 43-AA. 

D. 0. JAMES GEAR MANUFACTURING CO, 


1140 West Monroe Street, Chicago 7, Illinois 
Since 1888, every type of gear and gear speed reducer 


..where you always get good gearing 
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will maintain better lubrication of a wet surface than 
a pure mineral oil and is recommended for use with 
multistage high-pressure compressors where the air 
in the higher stages may be wet, or where conditions 
of climate or location necessitate operating at high 
humidity.” 

The two statements are contradictory because, for 
multistage compression, one recommends a pure min- 
eral oil and the other a compounded oil. The reason 
for the latter recommendation is that the catch pots 
which are normally furnished, and the coolers, are 
inefficient separators and allow appreciable liquid 
carry-over from the first to the following stages. How- 
ever, with separators that are over 99% efficient, the 
gas entering the stages after the first is essentially 
dry. This means that a pure mineral oil can be used 
throughout the compressor. The disadvantage of com- 
pounded oils is that they carbonize readily on valves 
and hot surfaces and cause a reduction in compressor 
efficiency. Because of this fact, we adopted the prac- 
tice of providing efficient separators for multistage 
compressors in all services. 


Other Applications for Liquid Injection 


In addition to removing a nonwettable dust, there 
are other applications where the use of a liquid might 
be of value: 

¢To remove traces of a dust which is soluble in 
water and which is difficult to remove by conventional 
methods. 

¢To help suppress compression temperature rise, 
where temperature is a critical factor. 

¢ To provide oil-free compressed air. (Longer life 
and less costly operation should be obtained than with 
carbon-ring construction.) 


Meet 
the 
Author 


WALTER COOPEY’s last article for Chemical Engi- 
neering, “How to Solve Soft Packing Problems,” appeared 
in the Jan. 27, 1958, issue, It received an enthusiastic re- 
sponse and attracted world-wide correspondence. Mr. 


Coopey was formerly engineering manager for Du Pont’s 
ammonia works at Belle, W. Va. He retired in 1950 and 
became active as an engineering consultant. He is an 
authority on the problems associated with high-pressure 
techniques and has contributed to the development of many 
high-pressure processes, 


¢To effect power savings in cases where a suffi- 
ciently large potential for this exists. 

¢ To remove traces of impurities, such as corrosive 
elements, which would become concentrated and cause 
trouble in the higher stages of compression. 


MORE THOUGHTS ON 
CONTRACT MAINTENANCE 


Last February, Mobil Chemical Co. awarded a con- 
tract to Fluor Maintenance, Inc., to perform day-to- 
day maintenance on Mobil’s new ethylene plant at 
Beaumont, Tex. The work being performed includes 
such items as painting, oiling and replacement of small 
parts. A force of about 50 craftsmen is involved. 

Incidentally, Fluor has an interesting contract with 
the Emeryville, Cal., plant of Fibreboard Paper Prod- 
ucts Corp.’s Pabco Div. This is one of the few indus- 
trial plant maintenance contracts in which all main- 
tenance is left to the contractor. Fluor’s crew of about 
50 men maintains machinery, makes tool changes, 
operates the plant’s power facilities and makes gen- 
eral repairs. The plant produces building materials, 
floor coverings and paint products. 

The Oleum, Cal., refinery of Union Oil Co., American 
Oil Co.’s Yorktown, Va., refinery and a U.S. missile 
base in the Midwest also have comprehensive mainte- 
nance contracts with the Fluor Corp. subsidiary. Fluor 
Maintenance expects its business to approach $4 mil- 
lion this year. Giant in the field, however, is still Cat- 
alytic Construction Co., whose 1961 maintenance con- 
tracting work may reach 3 million man-hr., and will 
involve plants of Stauffer Chemical, Hercules Powder, 
Atlas Powder and Goodyear Rubber, as well as several 
oil refineries. 

Catalytic agrees that union opposition sharply limits 
the application of contract maintenance in most exist- 
ing plants. 

If outside maintenance is planned for a proposed 
new plant, Catalytic points out that special features 
can be built into the design. For instance, it may often 
be economical to design even a chemical plant so that 
a periodic overhaul is done in one fell swoop by a large 
contractor’s crew, instead of aiming for a fairly even 

distribution of maintenance work, as is the case if 
only a plant force is planned. 
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for Accurate 
Temperature - Millivolt 
Measurement 


Take accurate temperature-millivolt measurements wherever 
you go—laboratory, plant or field—with the rugged, compact, 
portable ‘‘MiniMite”. Moderately priced, the ‘“‘MiniMite” 
(null-balance potentiometer pyrometer) weighs just 314 Ibs., 
measures just 4” x 5” x 6”, provides 4 of 1% of scale accuracy 
with a long 23.6” double range scale. Widely spaced scale 
graduations facilitate easy, accurate reading. A standard 
flashlight battery provides standardization. 

Measure Temperatures Directly 
Connected to a thermocouple, the “‘MiniMite’ provides 
accurate temperature indication, anywhere. It is used for 
standard checking and calibrating procedures. Automatic 
cold-junction compensation is built-in. 

Measure Millivoits Directly 
Any transducer with a de millivolt output can be checked 
quickly with the ““MiniMite”’. 

Calibrate Other Instruments 
The “MiniMite” can be used to check or calibrate potenti- 
ometer or millivoltmeter type recorders, indicators, controllers, 
easily—with little or no extra equipment. 


Thermo 
Electric. 


Temperature 
Measuring Systems 
and Components 


Special Design’ 
An adaptation of the “‘MiniMite’’, called the Airline “‘Mini- 
Mite”’, is made to quickly check dynamic performance char- 
acteristics of jet engine exhaust temperatures, E.G.T. spread 
or average and calibrate cockpit indicators. It also can be 
used as a source of variable dc millivolts. 


72 Double Range Scales 
Range Scales for the ““MiniMite”’ can measure temperatures 
from minus 450°F. to plus 3200°F. with all standard thermo- 
couple materials, including various Platinum-Rhodium com- 
binations. Many millivolt scale ranges are available. The 
double range scales are available with two different thermo- 
couple calibrations, combinations of a temperature and 
millivolt range, or a single temperature or millivolt scale. 

Operation is Easy 

Anyone can obtain accurate readings quickly. Connect the 
“MiniMite” to a sensing element or instrument to be checked, 
standardize and adjust for readings. 
You can have delivery of the model, and range scales you need 
promptly, many are carried in stock. 


Write today for information—Instrument section 64-4 


20 YEARS. 
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THERMO ELECTRIC Co., Inc., Saddle Brook, New Jersey 
In Canada: THERMO ELECTRIC (Canada) LTD., Brampton, Ont. 
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Corrosion Forum 


New copper-nickel alloy, 
expected to be competitive 
with Monel, retains high 
strength at elevated work- 
ing temperatures. Highly 
resistant to corrosion, it is 


easil 'y bent and fabricated 


into heat exchangers. 


A new, less-expensive, feedwater- 
heater tube has been announced by 
Anaconda American Brass Co. This 
new tube approaches the mechan- 
ical properties of higher-priced 
alloys previously used for this 
service. 

Feedwater heaters are heat ex- 
changers that preheat boiler feed- 
water before it is pumped into the 
boiler to be converted into steam. 
Usually, the feedwater is con- 
densate from the condenser, plus 
added makeup to compensate for 
losses due to leaks. 

Known as “Cupro-Nickel, 30%- 
707 Anaconda heat exchanger 
tube,” this new alloy is expected to 
be competitive with Monel. It will 
be marketed in an annealed state 
to permit the close U-bends needed 
for heat-exchanger fabrication. 

The company says that the new 
product has excellent resistance to 
stress-corrosion cracking, also high 
resistance to corrosion by sea 
water, even when the water is mov- 
ing at relatively high velocities. 


Cheaper Tube for Feedwater Heaters 


The new product can be welded 
into steel tube-sheets, using the 
same procedures as those used em- 
ployed in the installation of other 
copper-nickel alloys. In order to 
develop as much of the tube 
strength as possible, Monel filler 
metal is required. Anaconda recom- 
mends the use of INCO No. 140 
flux-coated electrodes for manual 
metal-arc welding, and INCO No. 
60 bare filler rods for use with man- 


ual inert-gas tungsten-are welding. 

Alloy 707 is finished with a 
special stabilizing anneal, which 
permits tight U-bends. As shown 
in the accompanying table, high 
strength is retained at elevated 
working temperatures. At a 
temperature of 600 F., the allow- 
able working stress is 15,200 psi. 

These heat-exchanger tubes have 
a copper-nickel-iron composition 
and a melting point of 1,250 C. 


Nominal composition and physical properties of new copper-nickel alloy 


0.320 Ib./cu. in. 


Coefficient of expansion, linear (77-572 F. av.)................... (ft./ft.)/°F. 
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Composition Physical properties 
Copper —__ 64.15% Density ...... 


HAYNES 
Alloys 


Eignt times the life in wet chlorine! Most economical 
for handling iodine vapors at temperatures above 

800 deg. F.! These are typical of the results HAYNES 
corrosion-resistant alloys are producing in chemical 
processing plants. 

Parts made of these alloys have shown remarkable 
resistance to the halogens—fluorine, chlorine, bromine, 
and iodine. Haynes alloys are continually proving 
they also resist mineral acids, hot acid mixtures, chlorides, 
and countless other corrosive media under plant 
operating conditions. 

Can they solve your problems? Why not test them and 
find out for sure. We'll be glad to send you samples. 

But to narrow down the number, we suggest you send us a 
letter outlining the corrosion conditions in your plant. 

For full information on our alloys, their properties, forms, 
the corrosives they will resist, ask for a copy of 

our 104-page book. 


HAYNES STELLITE COMPANY 


UNION 


Union Carbide Corporation , 
Kokomo, Indiana CA RBIDE 


The terms “Haynes” and “Union Carbide” are registered trade-marks of Union Carbide Corporation. ' 
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Maximum allowable stress values in tension, psi. 


Maximum Metal Cupro Nickel, Cupro Nickel,‘ Cupro Nickel,’ 
Temperature 30%-707,' 30%-702,? 30%,* Drawn, Monel Metal,? 
. A Annealed Annealed Stress-Relieved Annealed 
100 18,300 12,000 18,000 17,500 
150 17,800 11,600 
200 17,600 11,300 17,100 16,500 
260 17,100 11,000 
300 16,800 10,800 16,400 15,600 
350 16,400 10,600 
400 16,100 10,300 15,700 14,800 
500 15,600 9,900 15,100 14,700 
550 15,400 9,800 
600 15,200 9,600 14,600 14,700 
9,400 14,400 14,700 


1. In all other respects the tubes conform with the requirements for annealed-temper 


70-30 copper-nickel alloy in ASME Specification SB-111 and ASTM 
E Boiler and Pressure Vessel Code, Unfired ewerrete Vessels, 


when so specified. 2. ASM 
Section hie 1959. 3. ASME and 
x Analysis: Copper, 68.90% ; 


Specification B-111, 


ure Vessel Code, Case 1266 (Special 


nickel, 30.00%; manganese, 0.60%; iron, 


0.50%. 5. +, Copper, nickel, 30%. 


(2,282 F.). The nominal composi- 
tion is copper 64.15%, nickel 
30.00% iron 5.25% and manganese 
0.60% 

Typical tensile strengths are 
quoted at 84,700 for 8-in. O.D. tube 
having an 0.049 wall, and 88,000 
psi. for an 0.049-in. wall, 2-in. tube. 

The ASME Boiler and Pressure 
Vessel Code Committee has ruled 
(Case 1299—Special Ruling) that 


the ASMA Code permits the use 
of annealed-temper Cupro-Nickel, 
30%-707 condenser and heat ex- 
changer tubes in unfired pressure 
vessels. 

Although developed primarily 
for tubes in feedwater heaters, the 
mechanical properties and _ cor- 
rosion resistance of this alloy sug- 
gest other possible uses such as 
tube sheets, bolts and screws. 


PLASTICS REPLACE METALS TO 
UPDATE GAS SCRUBBER 


Doyle scrubber, handling 
gases in ammonium phos- 
phate fertilizer plant, is con- 
structed from plastics for 
corrosion resistance. 

Plastics are still making inroads 
in the manufacture of chemical 


equipment that has traditionally 
been made of metals. One such 


item is a scrubber, used in ferti- 
lizer plants, on gasses containing 
sulfuric, phosphoric and fluosilicic 


acids, 
This unit, a Turbulaire-Doyle 
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Scrubber, is manufactured by the 
Western Precipitation Div., Joy 
Manufacturing Co. 

The Doyle scrubber was de- 
scribed in Chem. Eng., Nov. 1955, 
pp. 118-120. It has a simple paral- 
lelogram-shaped shell, capable of 
being made from a wide variety of 
materials. The Western Precipita- 
tion scrubber is manufactured 
from a molded polyester plastic. 

In order to prevent the interior 
of the tank and piping from being 
attacked by the dissolved fluorides, 
all surfaces coming in contact with 
any of the corrosive materials are 
lined with Dynel fabric lamina- 


tions. This material effectively 
protects the matrix of the shell and 
has proved reliable in service. The 
entire shell is supported in a steel 
cradle with sufficient crossbracing 
so that the plastic floor of the 
scrubber will support the weight of 
a man walking about inside. 

Designed to handle 12,000 cfm. 
of the corrosive gases at a temper- 
ature of 167 F., the device uses as 
scrubbing liquid a mixture contain- 
ing 25% ammonium phosphate and 
ammonium sulphate and 5% sul- 
furic acid. 

In the fertilizer plant operation, 
the scrubber handles the ventilation 
gases that occur when anhydrous- 
ammonia is combined with phos- 
phoric and sulfuric acids. 

The Doyle scrubber is a high 
velocity impingement device in 
which the incoming dirty gases are 
brought into intimate contact with 
the scrubbing liquid by forcing 
them to pass through a narrow 
annular gap. This gap is formed 
by a cone and nozzle arrangement. 


New Diffusion Coatings 
Modify Metal Surface 


The Haynes Stellite Co. has re- 
cently announced two new diffusion 
coatings that modify the surface 
properties of the base metals to 
which they are applied. As ex- 
plained in a recent article on 
chromizing steel, (Chem. Eng., 
March 20, 1961, p. 188) the dif- 
fusion layer is not truly a coating 
—it’s an alloy that metallurgically 
changes the base-metal surface. 

One coating analysis, designated 
No. C-6, is an aluminum-iron coat- 
ing for nickel-, cobalt-, and iron- 
base alloys. The other, No. C-3, 
is an aluminum-nickel coating for 
nickel- and copper-base alloys. 

Although primarily developed to 
increase the operating tempera- 
tures of aircraft engine parts, both 
coatings have exhibited useful re- 
sistance to attack from glacial ace- 
tic acid, chromic acid, fuming 
nitric acid and sodium hydroxide. 
But they are expected to have only 
limited usefulness in strongly cor- 
rosive aqueous media. 
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654 MILLION HOURS ON-STREAM; NO TIME OFF FOR MISBEHAVIOR | 


Ten years ago, the first Autronic® loop went 
on-stream. It has since been joined by more than 
20,000 others. These loops have rolled up 654 mil- 
lion service-hours, measuring, indicating, record- 
ing, and controlling every conceivable process 
variable. 

In all that time, very few have required 
more than token service—the change of a cir- 
cuit card, a screwdriver calibration adjustment, 
that’s all. 


SWA 


There’s good reason for this successful record: 
Swartwout people are thoroughly oriented to elec- 
tronic control. They know its advantages. They 
know its pitfalls, too . . and how to avoid them. 

If you are considering making your next 
control loops electronic (and most people are), 
Swartwout’s unique experience, backed by the 
most complete selection of equipment in the 
industry, can assure on-stream success. 

More information? Send for Bulletin A-913. 


SWARTWOUT DIVISION, CRANE co. 


HOOKSETT INDUSTRIAL PARK +» MANCHESTER, NEW HAMPSHIRE 
SWARTWOUT ... World Leader in Electronic Process Control 
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SAVE SPACE, 


SAVE WEIGHT, 


SAVE MONEY! 


There’s a difference, as you can see! The 10-groove 
D-section sheave in the foreground is replaced with 
the narrow 8-groove 5-V Dyna-V sheave on the line 
shaft. Same power, in a far more compact installa- 
tion, with a $477 difference in price. And big future 
savings in belt replacement costs! 

Everyone is going Dyna-V! Thousands of in- 
stallations reveal that Dyna-V performance is even 
better than promised when we first introduced this 
new compact drive. In medium and high horse- 
power ranges, savings go as high as 30%! 


Dyna 


Dyna-V can handle 3 times as much power in the 
same space. Dyna-V Sheaves decrease shaft over- 
hang, increase bearing life. And Dyna-V Belts 
possess ail premium qualities. Conditions requiring 
static conductivity or resistance to oil, moisture and 
heat are met by Dyna-V’s one grade—the finest. 
Ask your Dodge Distributor, or write us for com- 
plete drive bulletin. Dyna-V Drives are available 
for capacities from 1 to 1500 hp. 


Dodge Manufacturing Corporation, 200 Union St., Mishawaka, Ind. 


The Products with the PI eee = = f 


of Mishawaka, Ind. 


CALL THE TRANSMISSIONEER, your local Dodge Distributor. Look under “Dodge Transmissioneer” in 
the white pages of your phone book. Factory trained by Dodge, he can give you valuable assistance. 
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CPI NEWS BRIEFS .. . 


(Continued from page 50) 
plant. Company will install facili- 


ties for making titanium tubing, 


to meet increasing demand from 
chemical processors and other 
nonmilitary users. The new equip- 
ment is due to be in operation 
early next year. 


Thiokol Corp. has completed a 
$500,000 addition at its plant in 
Moss Point, Miss. The added fa- 
cilities will be used to make “an 
entirely new line of polymers and 
chemicals.” Thiokol polymers have 
been used mainly as rocket fuel 
and as sealants for aircraft and 
building construction. 


Allied Chemical Corp.’s General 
Chemical Div. is producing wet- 
process phosphoric acid at a new 
plant in East St. Louis, Ill. Fa- 
cility, part of which is shown 
above, has a projected capacity of 
50,000 tons/yr., will primarily sup- 
ply fertilizer manufacturers that 
serve the Midwest. Company 
claims that the product will be of 
finer quality than any wet-process 
acid previously available, because 
of undisclosed new processing 
techniques and careful selection 
of raw materials. 


The Franklin Institute, a Phila- 
delphia organization that provides 
research services for private in- 
dustry and federal agencies, will 
have at its disposal a new six- 


story, $2.5-million building adja- 
cent to its present site. Due to be 
completed late in 1962, it is being 
constructed by the Philadelphia 
Industrial Development Corp. 


Kaiser Aluminum & Chemical 
Corp. will build a major unit to 
manufacture tabular alumina at 
the company’s works in Baton 
Rouge, La. It will provide a five- 
fold increase in Kaiser’s capacity 
for the tabular product, and is due 
to be completed this fall. Project 
is distinct from an active-alumina 
facility that Kaiser is currently 
erecting at Baton Rouge, which is 
scheduled to be completed the sec- 
ond quarter of this year. 

Tabular alumina is used to make 
high-temperature refractories and 
automotive spark plugs; it also 
can serve as support for catalyst 
beds, and has other chemical and 
electrical applications. 


U.S. Peroxygen Corp., Richmond, 
Calif., has expanded production 
facilities for nonseparating ben- 
zoyl peroxide paste formulations. 
Program has tripled output of 
these materials, which are finding 
increasing demand from _ boat 
builders, industrial molders and 
auto-body putty manufacturers. 


Ashland Oil & Refining Co. has 
gone on stream with a Hydeal 
unit at its Catlettsburg, Ky., re- 
finery. Hydeal process, developed 
by Ashland and licensed by Uni- 
versal Oil Products Co., produces 
naphthalene or benzene by hydro- 
dealkylation. The unit at Catletts- 
burg is scheduled to turn out 100 
million lb./yr. and 5 million gal./ 
yr., respectively, of these prod- 
ucts. Construction was by Badger 
Mfg. Co., Cambridge, Mass. 


Northern Gas Products Co., sub- 
sidiary of Northern Natural Gas 
Co., Omaha, Neb., will build an 
LPG pipeline to connect its forth- 
coming Bushton, Kan., extraction 
plant (Chem. Eng., Feb. 20, 1961, 
p. 188) with the line system of 
Great Lakes Pipeline Co. The new 
line will be 350 miles long, joining 
Great Lakes’ system near Des 
Moines, Iowa. Its ultimate capacity 
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DODGE 
PRODUCTS 
you 


should 


NEW! DYNA-V DRIVES 


Save space, weight and cost! 


TAPER-LOCK 
ROLLER CHAIN DRIVES 


No reboring — no waiting! 


DODGE PILLOW BLOCKS 
with TIMKEN BEARINGS 


America’s Quality Pillow Blocks! 
Write for Bulletins! 
¥Y Dyna-V Drives—selection data. 


VY Chain and Sprockets—drive data. 
Y Rolling Bearings — ratings, data. 


DODGE MANUFACTURING CORPORATION 
200 Union Street * Mishawaka, Indiana 


DODGE 


Mishawaka, Ind 
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Finer, faster blending 
for in-line processing 


@ CUT PROCESSING COSTS: This compact 
and completely self-contained unit conserves 
space, eliminates large mixing and paddle 
tanks, speeds up pipe line processing, handles 
high viscosity material in a minimum of time 
and conveniently lends itself to systems re- 
quiring jacketed heating or cooling. 


@ ELIMINATE COSTLY EQUIPMENT: Incor- 
porating the same design principle as the 
portable SHEAR-FLOW, the new continuous 
_ mixer is capable of mixing any liquid that 
con be pumped, with results better than or 
comparable to that of equipment costing 
considerably more. 


@ VERSATILE ADAPTABILITY: More than one 
unit con be installed in series or in tandem 
along the route of flow. The new continuous 
SHEAR-FLOW can also be mounted either 
vertically or horizontally. 


@ HI-SHEAR HEAD: The unique Hi-Shear Head 
with dual impellers and stationary stators 
creates a high turbulence and concentrated 
shearing action that results in finer, faster 
blending, homogenizing, emulsifying or dis- 
persing. Mechanical shear is achieved through 
close tolerances between impellers and stators. 


@ SIZE RANGE: The new SHEAR-FLOW can be 
powered with motors ranging from 1 to 10 
horsepower depending on the power re- 
quirement demanded by the application. 


Write for free Bulletin No. RL-200 


GASB SPECIAL PRODUCTS INC. SPECIAL PRODUCTS 


TINUOUS MIXER 


GABB SPECIAL PRODUCTS INC. 
Windsor Locks, Conn. 


CPI NEWS BRIEFS . 


will be about 40,000 bbl./day, and 
total investment including new ter- 
minals will be about $12 million. 


Cameron Iron Works, Inc., has de- 
signed, built and installed a 20,- 
000-ton, closed-die forging press 
at its plant near Houston. Shown 
above, the new press is said to be 
the largest privately owned of its 
type in the free world. It can pro- 
duce extrusions up to 30 ft. long 
and up to 56 in. in diameter, is 
equipped to handle steel, refrac- 
tory metals, and high density and 
other alloys. Major contractors 
that assisted Cameron in the proj- 
ect are Brown & Root, Inc., Hous- 
ton; Bethlehem Steel Co., Bethle- 
hem, Pa.; and Wyatt Industries, 
Ine., Houston. 


Atlas Powder Co. plans construc- 
tion of a $17 million, 50-million- 
lb./yr. plant near Wilmington, 
Del., to produce glycerin, ethylene 
glycol and related polyols from 
molasses by a new Atlas-devel- 
oped process. The M. W. Kellogg 
Co. is prime contractor, and 
Chemical Construction Co. will 
build facilities to supply hydro- 
gen to the installation, which is 
due on stream by the second 
quarter of 1962. 


Consumers Power Co. has sched- 
uled a late-1962 on-stream date 
for its $30 million, 50,000-kw. nu- 
clear power plant at Big Rock 
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Point, Mich. Direct-cycle, boiling- 
water reactor is being developed 
by General Electric at San Jose, 
Calif.; Bechtel Corp. of San Fran- 


cisco is engineer and prime con- . 
tractor. FOR 


Du Pont plans to build a multi- 

million-dollar, 30-million-gal./yr. EXCELLENT 
methanol plant near Huron, Ohio. ok 
Described as the first methanol 
unit in the Great Lakes area, 
facility is due on stream in late 
1962 or early 1963. Construction 
depends on FPC approval of a 
pipeline extension that would sup- 
ply the installation with natural 
gas feed. 


Parke, Davis & Co., Detroit-based 
pharmaceuticals firm, an- 
nounced a five-year capital expan- 
sion program of over $48 million. 
About $16 million will be spent 
this year, both on new facilities 
at undisclosed U.S. locations and 
on four proposed overseas sub- 
sidiaries. 


Dow Chemical Co.’s_ 12-million- 
lb./yr. polypropylene plant is on 
stream at Torrance, Calif. Firm’s 
only previous polypropylene pro- 
duction was at a small unit in 
Midland, Mich., which was con- 
verted from linear PE output but 
was destroyed by an _ explosion 
last fall. 


Cargill, Inzc., Minneapolis-head- 
quartered farm products firm, : 

(T'S GOOD TO KNOW GARLON puastic Pipe 
down to a salt deposit on Belle : 


Isle, near Morgan City, La. Mine 
will produce 400,000 tons/yr. of To help you make major pipe savings... Carlon’s new Plastic Pipe 


crushed rock salt, 99%-pure. Fact-pak. Includes chemical names, solution-strengths, operating 
Crushing, processing, screening temperatures and pressures. Write for yours. 

and storage facilities will be un- 
derground. 


Shell Oil Co. has awarded a prime KNOW THE * 

construction contract to Bechtel Box 133 — Aurora, Ohio — Dept. CE-1 
FIRST NAME IN aie 

Corp. for a vacuum-flash asphalt- | Please send me the new Plastic Pipe Fact-pak. 

products processing plant at PLASTIC PIPE 

Shell’s Martinez, Calif., refinery. 

Due on stream by October, the 

10,000-bbl./day unit will cost over 

$1 million. 


CARLON PRODUCTS CORPORATION 


TITLE. 
COMPANY. 
ADDRESS. 


United Technical Industries, Inc. 
is completing a plant at Delta, 
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Now get 


with the 
revolutionary 


NAUTA 


UNIQUE 3-WAY MIXING ACTION of the DAY 
Nauta Mixer produces a greater degree of 
mixing accuracy in less time than any other 
known type of mixing equipment! Quick, uni- 
form mixing is accomplished by a revolving 
screw that orbits around the wall of the 
conical container. A thorough dispersion is 
obtained in 14 to 4 the time required by 


most conventional mixers. 


YOU'LL BENEFIT FROM THESE 
EQUALLY IMPORTANT ADVANTAGES: 


Starts under full load. 

Also handles small batches. 

Low horsepower requirements. 

Gentle action — no product damage. 
Uniform distribution regardless of specific 
gravity of materials. 

No stuffing boxes. 

Lump breaker device. 

Safe and sanitary design — cleans easily. 
Low heat generation. 

Deaerates the batch. 

No build-up on tank. 

Uses minimum floor space. 


EXTREME 
HIGH ACCURACY 

SHORT TIME 


Division of The Cleveland Automatic Machine Company 
QUALITY MIXING, BLENDING, MILLING AND SIFTING EQUIPMENT SINCE 1887 


4926 BEECH STREET CINCINNATI 12, OHIO 


EASY ADDITION OF LIQUIDS — 
‘‘Microjet"’ device permits additior 
of small amounts of liquids to large 
amounts of dry materials with com- 
plete homogeneity and without 
lump formation. 


A SIZE TO FIT YOUR NEEDS — 
available in laboratory models and 
production sizes up to 925 gallons. 


TEST THE DAY NAUTA MIXER with 
your batch ingredients in our iab- 
oratory. There is no obligation. 


GET FULL DETAILS 
TODAY! SEND FOR 
NEW BULLETIN! 


* Mfg. under license from N.V. 
Nautamix, Haarlem, Holland. 
Patented U.S.A. 
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Utah, to turn out 250-500 Ib./day 
of high-purity beryllium oxide 
from 25-40 tons/day of low-grade 
clay ore. New UTI process is said 
to accomplish “in hours” what 
formerly required days. 


General Electric Co. is construct- 
ing a $500,000 polycarbonate- 
product development laboratory 
at Mt. Vernon, Ind. Scheduled for 
July completion, the 13,000-sq. ft. 
structure is at the site of GE’s 
polycarbonate-resin production 
plant that went on stream last 
fall. 


Southbridge Plastic Products, 
Inc., Southbridge, Mass., will 
build a multimillion-dollar plant 
at Corinth, Miss., to produce vinyl 
plastic sheeting and laminates. 
Facility is aimed at supplying 
furniture and automobile manu- 
facturers in the Mid- and South- 
west. 


Allied Chemical Corp.’s Semet- 
Solvay Div. will build a new bat- 
tery of 60 byproduct coke ovens 
at its plant in Buffalo. The divi- 
sion will dismantle one of its 
existing batteries there, and the 
new facilities are due to be com- 
pleted by the end of the year. 
Construction will be by Allied’s 
Wilputte Coke Oven Div. 


Offices 


Union Carbide Olefins Co. has 
established sales offices in Mem- 
phis and Chicago. Openings rep- 
resent the second and third such 
moves (after Cleveland, four 
months ago) within the year. 


Callery Chemical Co. announces 
transfer of its Encino, Calif., lab- 
oratories and offices to larger 
quarters in the city. Move was 
made to cope with a “consider- 
able expansion of research in ad- 
vanced chemical energy systems.” 


Minnesota Mining & Mfg. Co. 
plans construction of a branch 
sales office and warehouse in 
Needham, Mass., to provide 54,000 
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sq. ft. of additional space for the 
firm’s present Northeast branch 
office located in Newton Center, 
Mass. 


Arthur Colton Co., manufacturer 
of production machinery for 
pharmaceutical, chemical, and 
food industries, has located a new 
West Coast branch office in 
Beverly Hills, Calif. 


Companies 


Atlas Powder Co., Wilmington, 
Del., has asked its stockholders to 
approve four-for-one stock 
split; change in corporate name to 
Atlas Chemical Industries, Inc.; 
and acquisition of The Stuart 
Co., a producer of ethical phar- 
maceuticals at Pasadena, Calif. 
Merger move would see Stuart 
operated by Atlas as The Stuart 
Div. 


Kalvar Cerp., New Orleans, and 
Metro-Goldwyn-Mayer, Inc., Cul- 
ver City, Calif., are forming a new, 
equally owned, film-processing 
subsidiary. As yet unnamed, new 
firm will have exclusive right to 
develop and market products 
stemming from Kalvar’s unique 
photographic process, which uses 
heat instead of chemicals to force 
images on_ ultraviolet-sensitive 
diazo film. 


W. R. Grace & Co.’s Davison 
Chemical Div., Baltimore, has 
purchased Wichita Fertilizer Co., 
Wichita, Kan., in a move aimed 
at enabling Davison to expand its 
Midwest sales and services. 


Smith Kline & French Labora- 
tories, Philadelphia pharmaceuti- 
cals firm, announces acquisition 
of Julian Laboratories, Inc., Chi- 
cago-headquartered manufacturer 
of steroid chemicals both in that 
city and in Mexico. Julian retains 
its name, but becomes a sub- 
sidiary of SK&FL. 


The Glidden Co. has created a 
fourth major division, the Inter- 
national Div., which will be re- 
sponsible for “all activities” of 
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thermocouple 


MINERAL-INSULATED THERMOCOUPLES 


If you “‘X-RAYED” your thermocouples would you 
find these costly hazards? 


1. Plug and ball welds, the mark of ordinary thermo- 
couples mean slow response. 2. Air gaps create three 
dangers: — Oxidation that leads to thermocouple break- 
down; sheath tip collapse under pressure; vibration 
damage to thermocouple tip. 3. Torch welding of hot 
junctions and well closures requires fluxes which corrode 
metal and contaminate insulation. ordinary thermocouple tip — 
slow, inaccurate, short-lived. 


TAKE A TIP — GET ALL THE FACTS ON: 
CON-0-CLAD... 


ask for catalog 300 


THERMOCOUPLE ASSEMBLIES... 


ask for catalog 1890 


ELECTRODE GLANDS... 


ask for catalog 960 


_ maximum rate of response is 
the theatha, (Grounded 
highest moximum junctions also provided.) 
@ecurocy, Minima! downti = 
2. Eliminates oxidation and danger 
all — thermo-ouple in densely 
completely fills the area. . . 
3) contamination potential arising 
trom the use of fluxes through 
| 
ai 
COMER CORPORATION - 2300 WALDEN AVE., BUFFALO 25, N.Y. 
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Integrated with the master cuntrol room, ISI’s 609 provides both 
process operators and supervisors with a valuable silent partner. 
Over 400 variables are continuously scanned for automatic display 
and alarm detection. System flexibility includes data reduction, 
computation and fully automated process control. 


Practical information for 
profitable control 


With over 130 installations in utilities and process plants, Informa- 
tion Systems, Inc. offers 11 years of experience in all phases of 
industrial data gathering, information display and computer in- 
formation systems. ISI’s completely integrated service is backed 
by proven hardware. ISI Information Systems guarantee practical 
information and exceptional versatility. Will your future control 
system supply useful, meaningful information immediately? Will 
it improve plant efficiency and product quality with economic 
feasibility? Will it furnish closed loop, fully automated control? 
Evaluate ISI before you buy. Write for capability and case history 
data, or contact your nearest ISI office. 


YOUR BEST INVESTMENT IN POWER AND PROCESS CONTROL * INFORMATION 
HANDLING +« INDUSTRIAL AUTOMATION + NATURAL GAS DISPATCHING 


INFORMATION 
SYSTEMS, INC. 

SYSTEMS DIVISION 

10131 NATIONAL BOULEVARD LOS ANGELES 34. CALIF, 


Regional Offices in New York City + Chicago 
Houston + Los Angeles 


CPI NEWS BRIEFS... 


the company outside of the U.S. 
and Canada. 


Technical Leasing Co., a new San 
Diego, Calif., firm, has been or- 
ganized to lease electronic tools 
to industry in the California- 
Arizona area, where company be- 
lieves “22.3% of the nation’s elec- 
tronic industry exists.” 


International 


Netherlands West Indies: Aruba 
Chemical] Industries N.V. is a new 
company established on the island 
of Aruba. It will build and oper- 
ate six plants for production of 
ammonia, urea, mixed fertilizers 
and sulfuric, phosphoric and nitric 
acids. Required capital, amount- 
ing to $25 million, will be supplied 
by American, German, Italian, 
Dutch and local interests. Project 
is due completed in about three 
years. 


England: Imperial Chemical In- 
dustries, Ltd., will spend over 
$16.8 million during the next two 
years to “modernize” its Billing- 
ham, County Durham, chemicals 
complex. Announcement closely 
follows the news that ICI’s Bil- 
lingham Div. has developed a 
process for making low-cost hy- 
drogen by substituting light oil 
for coke as raw material. 


India: A $55 million fertilizers 
complex proposed for Visagapat- 
nam, an east-coast port city, has 
been licensed by the Indian gov- 
ernment to California Chemical 
Co. and its two partners in the 
venture, International Minerals & 
Chemical Corp., Skokie, Ill., and 
E. I. D. Perry Group, Madras, 
South India. Tentatively planned 
on stream by 1964, facility wil) 
turn out 350,000 tons/yr. of 
chemical fertilizers. Some of its 
feed will come from a nearby 
Caltex refinery, while bulk of out- 
put is scheduled for domestic con- 
sumption under India’s third, 
heavily agriculture-oriented, Five 
Year Plan. 
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with WILLIAMS ROLLER MILLS 


A Williams does the entire job in a single continuous operation— 
from feed through grinding, blending, drying and classifying! 
Centrifugal grinding roll action against bull ring keeps 
production high—automatically compensates for wear 
V Positive-flow feed control is self-adjusting—maintains 
maximum capacity of mill 
V’ Instant external fineness adjustment can be made while 
mill is in motion 
V Continual upward air sweep to classifier prevents clog- 
ging build-up of finely ground material. Mill operates 
under vacuum to insure dustless operation. 


V Automatically controlled hot air is available for drying 
and increased output of moist material. 


These, plus many other advanced features keep Williams Roller 
Mills far ahead in higher production, lower costs. less downtime 
and maintenance. Write for catalog. 


WILLIAMS PATENT CRUSHER & PULVERIZER CO. 
2706 North 9th Street ¢ St. Lovis 6, Mo. 


Oldest and /argest manufacturers of hammer mills in the von 4 


Troublesome align- From here, material Exclusive! Only Williams has longer-life 
ment is greatly sim- pulverized by rollers SPUR GEAR or GEARLESS DRIVES that 
plified and far less against bullringareair- eliminate expensive bevel and other hard- 
frequent with only 2 lifted to classifier which to-maintain gears. Standard and larger 
bearings on main passes correctly sized models have rugged spur gear and pinion 
shaft; the bottomone product and returns drive—smaller models have direct motor- 
carrying both radial coarse material for to-shaft V-belt drive requiring no care or 
and thrust loads. regrinding. lubrication. 


“Giant” mill with cover section off show roller journals which suspend grinding rolls on 
bearings sealed against dirt and grit. Note wear-resistant steel forged bull ring. 


Housing is also removed to show rugged spur gear and pinion drive. Easy, quick accessi- 
bility for service is another Williams time and money-saving feature. 
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MULTI-METAL 
LEAVES 


have the “GUTS” 
to make your 
filter work BETTER 


by combining — 

e Improved Chamber 

e Correct Filter Media 

e Stronger Leaf Assembly 

e Adequate Outlet Fittings 
These add up to greater filtering efficiency 
and service life. Bulletin 583—"Importance 


of Properly Designed Filter Leaves’ —tells 
how Multi-Metal can help. Get a copy. « 


Arc-side ‘‘’RIM- 
LOK” leaf for hori- 
zontal tank, pres- 
sure filter. 


Multi-Metal all- 
plastic leaf, light- 
weight, strong, low 
cost. 


“Multi-Leaf” cov- 
ered with “Neva- 
Clog” for Sweet- 
land filter. 


Stainless steel 
bore leaf for ro- 
tary filter. 


One of 8 leaf sec- 
tors of rotary vac- 
uum filter. 


= Pressure filter leaf 
of bolted frame 
construction. 


co., INC. 


NUE, NEW-YORK 59,.N Y 


Convention Calendar 


May 


7-10. American Institute of Chemical 
Engineers and the Chemical Engineer- 
ing Div., Chemical Institute of Can- 
ada, Joint Meeting, Sheraton-Cleve- 
land Hotel, Cleveland, Ohio. 


8-9. American Society of Mechanical 
Engineers, Lubrication Symposium, 
Deauville Hotel, Miami Beach, Fla. 


8-9. Society of the Plastics Industry, 
19th Annual Canadian Section Con- 
ference, Sheraton-Brock Hotel, Ni- 
agara Falls, Ont., Can. 


8-10. Instrument Society of America, 
National Power Instrumentation Sym- 
posium, LaSalle Hotel, Chicago, Ill. 


8-10. Technical Assn. of the Pulp and 
Paper Industry, 12th Annual Coating 
Conference, Statler Hotel, Buffalo, 


8-11. American Petroleum Institute, 
Refining Div., 26th Midyear Meeting, 
Rice Hotel, Houston, Tex. 


8-18. Mechanical Handling Exposi- 
tion, Earls Court, London, England. 


9-11. National Joint Computer Com- 
mittee, 1961 Computer Conference and 
Exhibit, Ambassador Hotel, Los An- 
geles, Calif. 


9-11. The Material Handling Institute, 
Eastern States Show, Trade and Con- 
vention Center, Philadelphia, Pa. 


9-11. U.S. Army Signal Research and 
Development Laboratory, 15th Annual 
Power Sources Conference, Fort Mon- 
mouth and Shelbourne Hotel, Atlantic 
City, N. J. 


9-12. The American Society of Me- 
chanical Engineers, Production Engi- 
neering Div. and the Ontario Sec- 
tion, 4th Annual National Production 
Engineering Conference, Royal York 
Hotel, Toronto, Canada. 


10-12. American Institute of Chem- 
ists, Annual Meeting, Hotel Statler, 
Washington, D. C. 


10-12. American Society of Mechani- 
cal Engineers, Production Engineer- 
ing Conference, Royal York Hotel, 
Toronto, Canada. 


10-12. Instrument Society of America 
and Technical Assn. of the Pulp and 
Paper Industry, Symposium on Pulp 
and Paper Instrumentation, North- 
land Hotel, Green Bay, Wis. 


Laboratory 
Crushers and 
Pulverizers 


4”x 6" Massco 
Laboratory Jaw 
Crusher 


Welded steel frame; manganese steel 
jaw and cheek plates; bronze bushed 
bearings; smooth jaws give better 
product and easier cleaning. Adjust 
for plate wear and product size by 
convenient hand wheel adjustment. 


6” and 10” Massco 

Gy-Roll Reduction 

Crusher 

Reduces %” feed to as fine as 10 


mesh in single pass. High capacity, 
low power consumption. 


Laboratory 
Crushing Rolls 


Sizes (Diameter x width): 10’x 6” 
and 12” x 8. Adjustable roll space 
setting up to %”. V-belt drive. 
Heavy, cast frame absorbs vibra- 
tion, results in long life. 


Pulverizers 


Dise type grinder with a planetery 
movement. No gears. Will grind 4” 
to 150 mesh in one pass. 


Marcy Pulp 

Density Scale 

Gives direct reading of 
weight; specific gravity 
of liquids, pulps, and dry 
solids; percent solids in 
pulp. Very accurate. Easy 
to clean. 


MINE AND SMELTER SUPPLY CO. 


3800 RACE STREET 
DENVER, COLORADO 


Tho Company 
that cares enough 


fo give you 
‘the best! 


OFFICES AND 
AGENTS IN 
PRINCIPAL CITIES 
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RULON’S “Plastic Memory” 
Means Tighter Seals ... 
Lower Costs 


RULON (reinforced TFE) parts 

post-formed from tape are ideal for 

seals, packings, rings, etc. because 

they exhibit no stick-slip and greatly 

reduce starting torque. And unlike 

rubber or leather, 

RULON takes any 

hydraulic fluid — and 

_ its plastic memory 

_ insures positive con- 

_CUP PACKINGS § tact with shafts or 

cylinder walls. Parts 

_ have infinite shelf 

life, too— completely 

unaffected by 

weather, light or heat. 

Dixon’s self-lubri- 

cating RULON gives 

x _ your sealing applica- 

SHAFT SEALS tions all the advan- 

~ _ tages of Teflon — low 

friction, chemical in- 

ertness, zero mois- 

ture absorption, ex- 

treme temperature 

range 400 to +500°F) PLUS 

a tremendous increase in mechanical 
strength and wear resistance. 

Next time, look at your design 
with RULON in mind. This mate- 
rial is now available with improved 
sealing action and at costs competi- 
tive with leather and rubber. For 
complete data on stamped or post- 
formed parts . . . special reinforced. 
fluorocarbons for special needs . 
and a wide selection of basic shapes 
in both RULON and Teflon . . 
see our Catalog in 
Sweet’s Product 
Design File, or write 
for Brochure #9572. 

DIXON CORPO- 
RATION, 101 
BURNSIDE ST., 
BRISTOL, R. I. 

% DuPont T.M. 


11-13. American Institute of Indus- 
trial Engineers, 12th Annual National 
Conference and Convention, Sheraton 
Cadillac Hotel, Detroit, Mich. 


15-19. National Fire Protection Assn., 
Annual Meeting, Statler Hotel, De- 
troit, Mich. 


16-18. Building Research Institute, 
1961 Spring Conference, Shoreham 
Hotel, Washington, D. C. 


21-23. Fluid Controls Institute, Spring 
Meeting, The Cloister, Sea Island, Ga. 


22-24. American Society for Quality 
Control, Annual Convention and Ex- 
hibition, Sheraton Hotel, Philadeiphia, 
Pa. 


22-25. American Society of Mechani- 
cal Engineers, Design Engineering 
Show, Cobo Hall, Detroit, Mich. 


22-26. American Society of Tool and 
Manufacturing Engineers, 1961 Engi- 
neering Conference and Tool Show, 
New York Coliseum, New York, N. Y. 


23-25. Office of Naval Research, In- 
formation Systems Branch, Sympo- 
sium on Large Capacity Memory Tech- 
niques for Computing Systems, Dept. 
of the Interior, Washington, D. C. 


June 


5-9. Society of the Plastics Industry, 
National Plastics Exposition and Con- 
ference, New York Coliseum, and 
Commodore Hotel, New York, N. Y- 


6-8. Instrument Society of America, 
Summer Instrument-Automation Con- 
ference, Royal York Hotel and Queen 
Elizabeth Hall, Toronto, Canada. 


9-17. 1961 ACHEMA Chemical Engi- 
neering Congress and Exposition, 
Frankfurt am Main, Germany. 


11-14. American Society of Mechan- 
ical Engineers, Summer Annual Meet- 
ing, Statler Hilton Hotel, Los Angeles, 
Calif. 


21-23. American Assn. of Cost Engi- 
neers, Annual Meeting, Somerset 
Hotel, Boston, Mass. 


28-30. American Institute of Chemical 
Engineers, Instrument Society of 
America, American Institute of Elec- 
trical Engineers, American Society of 
Mechanical Engineers, Institute of 
Radio Engineers, Joint Automatic 
Control Conference, University of 
Colorado, Boulder, Colo. 


Later 
November 27-December 1. 28th Expo- 


sition of the Chemical Industries, New 
York Coliseum, New York, N. Y. 
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HIGH 
PRESSURE 


Multiple section gauges 
are made with a one — 
piece body chamber. This — 
method of construction, — 
originated by Strahman, 
has become generally 
adopted as standard by | 
most gauge manufac- 


turers, 

An added safety 
ture! Except for visibility — 
slot, glass is completely — 
enclosed. 


or cooled itiuminators 
Hea cooled gauges 
@ Large Chamber Gauges 

@ Frost-proof extensions 

— Gauges 

Gauge Cocks 
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specify 


BUILT 


laboratory 
furniture and 


hospital 


Blickman’s new 
40-page catalog provides a 
quick-reference implement for 
basic planning of laboratory and 
hospital installations. 


‘It includes specifications for standard 
and specialized laboratory furniture, 
and fixtures...PLUS details of Blick- 
man’s exclusive CONFLEX construc- 
tion. This new concept achieves 
maximum flexibility of door and drawer 
arrangements, without the use of tools 
... and without loss of rigidity or struc- 
tural soundness! 

More than 75 years of manufacturing 
experience stand behind the famed 
Blickman-Built symbol. It identifies the 
finest in stainless and enameled steel 
equipment! 

SEND FOR YOUR COPY TODAY! 


BLICKMAN, INC. 
8905 GREGORY AVE., WEEHAWKEN, N. J. 
Gentlemen: 


Please rush my copy of your Hospital 
rk and Laboratory Furniture catalog. 


state 


8 


tN 


NEW EQUIPMENT .. . 


(Continued from page 60) 


material for pump’s split, volute 
casings and heavy-duty impeller. 
— Kearney Industries, Delanium 
Graphite Div., South Plainfield, 
Ned. 60D 


Pyrometer 


Temperatures can be controlled 
from a distance of 10,000 ft. 


Operating on thermocouple sig- 
nals, this panel-mounting elec- 
tronic pyrometer can measure and 
control temperatures as high as 
3,000 F. and almost 2 mi. away. 

Because the all-transistor unit 
works on conventional electronic 
voltmeters, with their high input 
resistance, it can take thermocou- 
ples with superlong lead lengths. 
Chopper-stabilized, unit operates 
on 115 v., 60 eps., single phase. 

When temperature needs only to 
be measured, pyrometer operates 
a single-pointer panel meter; but 
when control is also required, a 
locking-contact, dual-pointer meter 
relay is activated. Accuracy under 
either condition is said to be +2% 
of full-scale deflection —Metronix, 
Inc., Chesterland, Ohio. 128A 


Flowmeter 


Fluid flows in large pipes are 
accurately measured by probe. 


Applicable to huge line sizes 
and flow rates, this transducer 
will meter any fluid that can be 
safely contained in stainless steel 
(i.e., most slurries, acids, caus- 
tics, abrasives and fuels). Easily 


installed by one man without spe- 
cial tools, rugged probe features 
lower relative cost as line size in- 
creases. 

Remote control is possible by 
signal-telemetering over several 
miles, but transducer itself senses 
the rate of fluid flow by the force 
on a fixed-body probe stuck down 
into the stream. System works as 
indicator, recorder or controller. 
Accuracy is said to be within 1% 
of full line flow. 

Unit takes pressure to 5,000 
psi., temperature to 600 F., flow 
rates to 15 ft./sec. Said to be 
maintenance-free, it has no spe- 
cial plumbing, moving parts or 
bleed lines. Pressure loss is less 
than 4 in. H.O. Low-cost flange- 
type connector is built into the 
pipe attachment.—Keyes, Martin 
& Co., Springfield, N. J. 128B 


Homogenizer 


Sonic emulsifier mixes semipastes, 
comes apart in 5 min. for cleaning. 


“Quick-strip” sonic homogenizer 
can be taken apart—or put to- 
gether—in five minutes. Portable, 
it comes in sizes ranging from a 
2-4 gal./min. pilot-plant unit to a 
15-20 gal./min. production model. 

Fluids to be homogenized are 
spurted in a jet stream past a thin 
blade, setting the blade vibrating 
at its natural frequency. Sound 
waves cause cavitation (growth 
and implosion of tiny bubbles with 
great disruptive force) in the tur- 
bulent stream, thus intimately 
mixing the fluids. Theoretically 
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S e als ti h L e Let’s get basic: The prime function 

4 © of a valve is to shut off a line. And 
Rockwell-Nordstrom valves do this job better than any other valve on 
the market. They live longer, too, saving you money every year in 
valve replacement. The cost? No more than ordinary valves. Write for 
complete information. 


ROCKWELL- Nordstrom VALVES 


Write to: Please send me Bulletin V-217. 
Rockwell Manufacturing Company 
105E N. Lexington Ave., Name 
Pittsburgh 8, Pa. 
Canadian Valve Licensee: Company. 
Peacock Brothers, Ltd. 
Box 1040, Montreal, Quebec Street 


S.A. 
ue de la Servette F 


| 
| 
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With this new 
Varea-meter 
external 
clamp 


NOTHING UNSEATS 


ROTAMETER TUBES... 


One big benefit you get from Wallace & Tiernanss- 
new Varea-meter line is dependable tube clamping. 

Tubes can't vibrate loose; can’t be dislodged, even 

by sudden flow surges. 


A simple but effective lever-type clamp gives a 
positive tube-locking force. 


But for all its holding power, this force is easily 
controlled. You release tubes by loosening a single 
bolt . . . change capacities or remove tubes for 
cleaning in seconds. 


There is no paeking; O-rings give positive seal- 
ing. There are no springs; the tube is locked by 
the lever-type clamp. Because this clamp applies 
force externally, there is nothing in the flow path 
to clog your meter or corrode. 


Teflon or Penton O-rings and tube adapters, and 
a wide choice of end-fitting materials, allow you 
to measure highly corrosive chemicals. 


W&T Varea-meters come in 34” to 3” tube sizes 
with 5” or 10” scales. Electric or pneumatic trans- 
mitters and other accessories are available. Varea- 
meters conform to ISA Recommended Practice. 


For more information, 
write Dept. V-4.29. 
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possible are negative pressures of 
1,500 atm., positive pressures of 
4-5,000 atm. 

All models are equipped with an 
enclosed, explosionproof motor for 
220- or 440-v., 60-cps., 3-phase op- 
eration.—Sonic Engineering Corp., 
Stamford, Conn. 128C 


Barrel carrier 


Fork-lift truck attachment safely 
handles uncovered 55-gal. drums. 


Fork-lift truck operators can 
pick up and carry open-top barrels 
with this drum-handling accessory 
\thout leaving their seats. 

Designed to slip quickly over 
the prongs of any model truck, de- 
vice has a gripping jaw that 
clamps onto the top rim of stand- 
ard 55-gal. drums. Plate support 
at the base of the attachment bal- 
ances the drum during moving. 

Springless, the mechanical unit 
will carry a maximum weight of 
2,000 Ib. The heavier the cargo, 
the tighter the grip. Load is re- 
leased only when drum’s bottom 
is back on the floor.—Little Giant 
Products, Inc., Peoria, Ill. 130A 


Dust collector 


High air/cloth ratios reduce 
space, maintenance requirements. 


Dust collected in this device re- 
quires less cloth per unit volume 
of air, according to the manufac- 
turer, thus reducing space re- 
quirements and lowering initial 
investment and operating costs. 

In operation, after the reverse 
air cycle has begun, an air nozzle 
in the cap at the top of each bag 
releases short pulses of air that 
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induce a current of air from the 
top down, flexing and opening the 
tubes and purging the dust down- 
ward into the hopper. 

Avoiding any mechanical con- 
tact with the bags, the system in- 
creases fabric life; by using only 
a 20-sec. cleaning cycle, the unit 
does not produce much fluctuation 
in the volume of gas processed. 

Fabrics for various dusts can 
be used at temperatures to 550 F. 
—Dustex Corp., Buffalo. 130B 


Cryogenic pump 


Hydraulic piston with reversing 
valves powers high-pressure unit. 


Replacing a standard mechan- 
ical drive with a hydraulic piston, 
this pump can boost oxygen, ni- 
trogen, argon, methane and other 
cryogenic liquids to pressures up 
to 3,000 psi. 

With the hydraulic feature, a 
continuous flow of oil at one half 
the specified product discharge 
pressure is required for operation. 
The insulated cold end of the 
pump has a hollow piston and me- 
chanically operated suction valve. 
Only 5 ft. of NPSH is required for 
satisfactory operation. 

The 4 x 2 x 2 ft. pump has a 
maximum capacity of 0.75 gpm. at 
3,000 psi. Other pumps are avail- 
able to 11.5 gpm., 6,500 psi— 
American Messer Corp., New 
York. 131A 


Flowmeter 


Mass-flow measurer is unaffected 
by viscosity, pressure or heat. 


Obstructionless, and said to be 
accurate to +1.5%, new-design 


FOR THE CHEMICAL PROCESS INDUSTRY 


DENVER AGITATORS 
AND MIXERS 

urbine- 
120” in to 50° dia.), 
slow speed, high speed, air 
lift, vertical turbine mixers, 
mixer-settier units. 

besa for Bulletin 


. A2-B2 
Lab and pilot scale agitators 
in LG3-#10 


DENVER DIAPHRAGM 
PUMPS 


Write for Bulletin 
No. P8-B12 
Lab and pilot scale 
pumps 
in LG3-B10 


DENVER ATTRITION 
CRUBBERS 


sand 
ings, mix dense slurries. 
Ru or aci 


DENVER VERTICAL 
CENTRIFUGAL PUMPS 
For handling frothy liquids 

sandy slurries, 
_ intermittent 


Capacity to 450 g.p.m. 
Write for Bulletin 
No. P10-BS 
Lab sete vertical 
ugal pu’ 
in 163810 


con- 


Offer operation and 
r 
ic of 
rubber lini available. 
Sizes to 10'x 20’. 

Write for Bulletin 


No, B2-B20 
Lab and pilot scale mills 
in LG3-B10 


DENVER SRL (RUBBER 
LINED) PUMPS 

High efficiency, low horse- 
power. Parts last longer. 
cost less. Rubber li 
PUMPS AND PARTS 
STOCK. Sizes to 5000 g.p.m. 
Now available in “TRU- 
GLANDLESS” construction. 
No sealing water. No pack- 
ing glands. No slurry dilu- 
tion. Bulletin P9-B28. 


DENVER JAW 
CRUSHERS 


DENVER SAMPLERS 
Continuous mechanical and 
automatic for dry, 
solution or s sampling. 


= Complete sampling plants 


equipment. SAMPLERS | 


Lab and pivot scale screens 
in LG3-B10 


R “SUB-A” 
FLOTATION 


. Sizes 
to 72”. 


EQUIPMENT COMPANY 
Box 5268, Denver 17, Colorado 
Phone CHerry 4-4466 


DENVER SPIRAL 
RAKE THICKENERS 
Move settled materials to 
center in one revolution. 
Simple, efficient, heavy-duty 
gear mechanism for thick- 
eners to 150’ dia. Acid 
proof construction available. 
Write for Bulletin 
No. T5-B6 


Lab & pilot scale thickeners 
in LG3-B10 


SEE OUR CATALOG ON PAGES 
949-956 IN C.E.C. 


flowmeter contains two basic seg- ‘ 
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i 
a while pump is operating. 
| | Sizes to 10” simp 
hl and, duplex. capacity” to 
sealing water. Standard or 
stainless steel construction. 
a tion side bearings and fi 
bumper bearings. Manga- MOE 
_ nese steel jaw and cheek 
DENVER-DILLON 
FEEDERS For efficient wet or dry 
Both wet and dry feeders screening. “True-Circle” ec- 
§ available. Let us know your centric action. Sizes to 
irements. Many stand- 14’ in stock. Also Trommel 
: ord unite in stock. \ in sizes from 30”x 
Lab and pilot scale feeders No. $3-B15 
— “Cell-to-Cell”; (b)_“Free- = 
Flow’, (c) T 
4 from 16" 
DENVERAT ING FACILUIES 
‘Your will problems: in. 


a 


Seiberling makes them all. 


WIDEST RANGE OF GAUGES: 1/39"—2” Thick 


WIDEST RANGE 


SEIBERLING 


THE ONLY MANUFACTURING SOURCE 
FOR ALL CORROSION-RESISTANT 


THERMOPLASTIC SHEETINGS 


ONE PHONE CALL to Seiberling does it — no need to hunt and search for the 
right corrosion-resistant sheeting. Whatever you want to form or fabricate, 
Seiberling can recommend and deliver the ideal material for the job because 


OF MATERIALS: 
PVC 


TYPE |...SEILON CR 


PVC 


TYPE II...SEILON HI 


POLYETHYLENE 


REGULAR DENSITY... SEILON ETH 


POLYETHYLENE 


HIGH DENSITY...SEILON ETH-R 


POLYPROPYLENE 


REGULAR... SEILON PRO 


ABS 


REGULAR...SEILON S-3 


ABS-HT 


HIGH TEMPERATURE...SEILON S-3 HT 


ABS-FR 


FLAME RESISTANT...SEILON S-3 FR 


Seiberling’s expert technicians are readily 
available to help you select, handle and weld 
SEILON thermoplastics. We will be glad to 
personally discuss your corrosion-resistant 
material needs, or send complete information 
on specific types of SEILON. 


A NAME YOU CAN 
TRUST IN PLASTICS 


S 


PLASTICS DIVISION 
SEIBERLING RUBBER COMPANY 
Newcomerstown, Ohio « Phone: HYatt 8-8304 


44444444 


NEW EQUIPMENT .. . 


ments: magnetic flowmeter and 
radiation density detector, which 
combine flow and density signals 
to give actual mass flow. 

Separate signals from the two 
primary elements are multiplied 
in a single secondary readout in- 
strument that can be supplied as 
an integrator, controller, pneu- 
matic transmitter, or combination 
tool. Single-chart recorder is acti- 
vated by transistors. 

Because both primary instru- 
ments are obstructionless, it is 
claimed that the unit is mainte- 
nance-free.—Fischer & Porter Co., 
Warminster, Pa. 131B 


Level alarm 


Monitor sounds a bell or blows a 
horn when liquid is high or low. 


For use on any liquid in a stor- 
age or process vessel that vents to 
the atmosphere, this liquid-level 
monitor triggers a horn or bell 
when the fluid is either above or 
below the set point. Pushing a 
silencer button turns off the 
sound alarm; but signal light 
stays on until liquid level is 
changed “appreciably” in the cor- 
rective direction. 

All signal lights, reset buttons 
and operating parts are enclosed 
in a compact, watertight housing 
made of gray baked enamel or 
nickel plate. Therminal posts con- 
nect to external audio warning 
device and to a 110-v., 60-cps. 
power source. 

High-level and low-level alarms 
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have 110-v. signal lights, while 
the high-and-low-level alarms are 
available either in 110-v. or 6-8-v. 
lights—King Engineering Corp., 
Ann Arbor, Mich. 132A 


Heavy-duty valves 


Two block-steel units are thick, 
heavy for rugged flow regulation. 


Featuring heavy design and 
extra thickness at all wear points, 
two valves of similar design (one 
with inside threads, the other 
threaded on the outside) are re- 
ported to regulate flow within 1% 
of specifications. 

Capable of withstanding 1,500 
psi. at 800 F., models come in 
either carbon or chrome-moly 
steel. Seats and disks are treated 
for surface hardness to Brinell 
750, Rockwell C70. Bolted body 
design allows nonthreaded seat 
and easier inspection. — McAlear 
Mfg. Co., Chicago. 133A 


Briefs 


Horseshoe magnet, weighing only 


5 lb., will lift over 125 lb. Suitable . 


for locating underground or wall- 
concealed pipes, for locating small 
parts lost on the floor, or for re- 
trieving metal objects from under 
water.—Edmund Scientific Co., 
Barrington, N. J. 133B 
conical and 


Filter element, 
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70 people work in the 
136,000 cubic-foot area 
where Fast capacitors 
are assembled and her- 
metically sealed. Two 
Lectrodryers maintain a 
relative humidity of 15%. 


Capacitors pass severe life tests 
when assembled in desert-dry air 


Extra precautions during manufacture of these capacitors by John E. Fast 
Company, Chicago, help them meet the severe environmental and accelerated 
life tests required before they can become key components in electronic assem- 
blies. At Fast, operators are required to wear lint-free smocks, rubber gloves 
and to refrain from smoking or using cosmetics. A temperature of 70°F 
and relative humidity of 15% is maintained in workrooms the year around. 


Two Type CHT Lectrodryers dry the air drawn from workrooms and fresh 
makeup air to a dewpoint of -45° F. Then the air passes through dust filters 
and a 13,000-volt electrostatic precipitator. 
Drying air like this may be the answer to your 
production problems, whether you’re making 
electronic equipment or precision metal products, 
chemical raw materials or pharmaceuticals. 
Lectrodryer’s Case History Sheets describe 
such installations. For copies or other drying 
help, write Pittsburgh Lectrodryer Division, 
McGraw-Edison Company, 303 32nd Street, 
Pittsburgh 30, Pennsylvania. 


Type CH air-conditioning 
Lectrodryer. 


133 


NEW EQUIPMENT .. . 


pleated, diverts flow with stream- 
line nosepiece. As flow passes 
through element, flow area out- 
side the element decreases as flow 
inside increases, equalizing the 
flow pattern through the element. 
Unitized plug assembly seals 
without a separate threaded plug 
and O-ring.—Microporous Filter 
Div., Anaheim, Calif. 133C 


NON-LUBRICATED 

D RINGLESS 

PISTON COMPRESSOR 
NO LUBRICATION 


NO CONTAMINATION 
NO MAINTENANCE | 


Butterfly valve withstands 150 
psi., fits pipes from 2-18 in. 
Nickel-plated cast iron or cast 
Assures Absolute steel with stainless steel trim in 


Contamination-Free Compression standard models, the valve is also 


Of Moist Gases! available in special materials for 
unusual applications. Many units 


are smaller than comparably 
rated gate valves.—Lunkenheimer 
Co., Cincinnati. 134A . 


Epoxy processing unit propor- 
tions, dispenses and mixes multi- 
component reactive resins. Two- 
R component mixtures can be made 
COMPRESSOR Ps in any ratio from 1:1 to 1:100 
capacity: |§ | with infinite adjustment between. 
It handles short pot-life resin 
mixes.—CPM Special Machinery 
Co., Brooklyn, N. Y. 134B 


Equipment Cost Indexes .. . 


1960 1961 
Unique. ‘ing Piston Indust 
And Frictionless Piston Rod ee 
io Maintenance 
For Air, Oxy; Hydrogen, Process Industries 
Chlorine And Other 
Gases Cement mfg. .......... 231.6 231.3 
Available For ities 238.1 238.0 
© Clay products ......... 225.1 224.8 
Up To Glass mfg. ......... 224.8 2247 
Little loor Space Paper mfg. ........... 229.4 229.3 
Pats Petroleum ind. ........ 234.3 234.7 
e Over 25 Years a Rubber ind............ 237.1 237.6 
Experience In The ie Process ind. avg....... 236.1 235.9 
Manufacture Of Ringless, ve 
Piston Related Industries 
Elec. Power equip...... 238.3 237.9 
Mining, milling ........ 239.5 239.4 
Refrigerating ......... 268.0 268.5 
Steam power.......... 224.5 224.9 


Compiled quarterly by Marshall and Stevens, 
Los Angeles, for 47 different industries. See 
Chem. Eng., Nov. 1947, pp. 124-6 for method 
of obtaining index numbers; Mar. 6, 1961, 
pp. 115-116 for annual averages since 1913. 
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WHAT'S NEWS IN ENJAY SUPPLY 


Enjay is increasing facilities to meet your needs! 


As one of the world’s largest For information on these or 
chemical marketers, Enjay is CAPACITY other Enjay products write 15 
investing in expanded production BENZENE West 51st Street, New York 19, 
facilities to meet the increasing million gal/yr 45 79 New York. 
j TOLUENE 

demand for aromatic hydrocar- nillcnelt/ve 32 55 
bons. Here is the Enjay expansion ORTHOXYLENE 
program to meet demands. million gal/yr 6 24 — - 
This is one more reason why Enjay PARAXYLENE 


i illion Ib 1 
is a dependable source of supply. ~~ 65 05 


EXCITING NEW PRODUCTS THROUGH PETRO-CHEMISTRY 


ENJAY CHEMICAL COMPANY PETROCHEMICALS 


A DIVISION OF HUMBLE OIL & REFINING COMPANY 
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THE PUMP 
THAT 

SEALS 

SELF 
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Technical Bookshelf 


For complete details contact your nearest Johnston Distributor 
or write direct to the factory for colorful bulletin. 


JOHNSTON PUMP COMPANY 


3272 E. Foothill Bivd., Pasadena, Calif. 


JOHNSTON “LIQUI-SEAL”’ 
UNIT LINE ends packing box 
or mechanical seal failures forever. 


How ‘‘Liqui-Seal” seals itself 
Here’s a pump that seals itself by 
hydraulic action, thus putting an end 
forever to leaking packing boxes 

and mechanical seals. 


PUMPS ALL LIQUIDS INCLUDING: 


Gasoline; Jet Fuel; Corrosive Liquids; 
Kerosene; Light Oils; Salt Water 


PRINCIPAL APPLICATIONS: 


Raw water supply 

Transfer Pumps 

Gasoline Fueling 

Waste Water Disposal 

Bonderita Systems 

Water Wash Paint Spray Booths 
Mill Scale Sumps 

Cooling Towers 

Dry Dock and Marine Dewatering 
Condenser Circulating and Cooling 
Bulk Loading Pumps 


OTHER ADVANTAGES: 


Pump is always primed 

Takes minimum floor space 

Mounts easily on ASA Standard flanges or on 
sump covers 

Lubricated by fluid being pumped, thus 
eliminating any possibility of 
contamination 


THERMODYNAMICS 


Every technical publisher 
worth his NaCl has one or 
more textbooks on thermo- 
dynamics and sometimes new 
ones are published at such a 
rate (dv/dt) it’s impossible 
to keep up with them. We 
would be doing less than our 
duty, however, if we did not 
expand briefly on some of the 
current output. The com- 
ments below are intended 
merely to announce the avail- 
ability of current texts and 
references. All can prebably 
be ordered on approval, so 
transport of Ag to publishers 
is not necessarily an irrever- 
sible process.—LBP 


APPLIED THERMODYNAMICS. By 
S. H. Bransom. D. Van Nostrand 
Co., New York. 230 pages. $6. 
Object of this text is to develop 
physical concepts of the thermo- 
dynamic functions, and stress the 
roles of basic principles in practi- 
cal applications to chemical tech- 
nology. Unique feature: problems 
at the ends of chapters are solved 
instead of being left for the stu- 
dent’s ingenuity (or consterna- 
tion). A chapter on distillation is 
particularly complete, serving as 
an example of how a typical proc- 
ess can be analyzed through the 
thermodynamic properties of the 
system. 


CONCEPTS OF THERMODYNAMICS. 
By Edward F. Obert. McGraw-Hill 
Book Co., New York. 528 pages. 
$11. Announced aim for Concepts 
is to erect a sound, but simple, 
mathematical structure with pre- 
cise definitions and derivations. 
This precision puts the text on a 
graduate level. Prof. Obert is a 
perfectionist and even includes a 
section on calculus fundamentals 
because “there is no single text 
that can be used as a reference 
(and many of the current texts in 
applied mathematics are mislead- 


ing).” 
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ENGINEERING THERMODYNAMICS. 
By N. A. Hall and W. E. Ibele. 
Prentice-Hall, Englewood Cliffs, 
N. J. 643 pages. $10.50. Two areas 
were noted in which this text is 
particularly strong. There’s_ in- 
creased emphasis on the Second 
Law and the book develops it in a 
form permitting its continued use 
for the calculation of irreversible 
processes. Other area: up-to-the- 
minute findings on the properties 
of solids and magnetic fields as well 
as fluid substances. 


ENGINEERING THERMODYNAMICS. 
By J. B. Jones and G. A. Hawkins. 
John Wiley & Sons, New York. 724 
pages. $8.50. Admittedly and de- 
liberately, this is a textbook for 
undergraduate engineering 
courses. Writing, particularly in 
the earlier pages, was very careful 
in order to get students off on the 
right foot. More than 700 problems 
are included and few can _ be 
answered by plugging numbers 
into an equation. 


HEAT AND THERMODYNAMICS. 5th 
ed. By J. K. Roberts and A. R. 
Miller. Interscience Publishers, 
New York. 619 pages. $7.25. This 
work was originally prepared for 
the use of students taking a “uni- 
versity honours course in physics.” 
Written from the experimental 
point of view and with emphasis 
on experiments, the book is typi- 
cally British in its meticulous 
thoroughness. 


INTRODUCTION TO STATISTICAL 
THERMODYNAMICS. By T. L. Hill. 
Addison-Wesley Publishing Co., 
Reading, Mass. 508 pages. $9.75. 
Readers of this text are assumed 
to have studied thermodynamics, 
calculus, elementary differential 
equations and elementary quantum 
mechanics. It was written pri- 
marily for physical chemists and 
gives extensive coverage of topics 
of current interest in equilibrium 
statistical thermodynamics. These 
topics include systems composed 
of independent molecules; interact- 
ing molecules; quantum statistics. 


PRINCIPLES OF CHEMICAL THERMO- 
DYNAMIcs. By C. E. Reid. Rein- 
hold Publishing Corp., New York. 
306 pages. $6. Reason for this 
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Dracco Conveyor ensures 
contamination-free handling of polyolefins 


Polyolefins, having stringent specifications for purity, require a special 
type of bulk handling. That’s why this network of Dracco’s Airstream 
Conveyor Systems incorporates miles of ALCoA® Aluminum piping. 
It’s a multiphase system designed by Fuller Company’s Dracco Divi- 
sion for Phillips Chemical Co., leading producer of high-density poly- 
olefins. Aluminum piping protects product purity, avoids unwanted 
color. With aluminum, there’s no maintenance inside or out; superior 
heat-transfer ability cools conveying gases. Perhaps aluminum can im- 
prove your good design. For more information, please send the coupon. 


Warcoa ALUMINUM 


Aluminum Company of America, 825-E Alcoa Building, Pittsburgh 19, Pa. 
Please send me the following literature covering Alcoa Aluminum for tubular 
products and other uses in the process industries. 


() 34-10197 Aluminum Pipe and Fittings 
( 34-10418 Alcoa Unitrace: Combines Piping and Tracing in One Unit 
© 68-10460 Process Industries Applications of Alcoa Aluminum 
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BLH DEVELOPS WORLD'S SMALLEST 


FULLY INSULATED TEMPERATURE SENSOR 
..» HT MICRO-MINIATURE THERMOCOUPLE — 


Response time is reduced significantly by these new 
fully insulated, electrically fused wire 
element thermocouples. 
is 1.2 milliseconds with an exposed junction 
design immersed in stagnant oil. 


Unique construction permits the entire 
leads to withstand temperatures of the hot 
junction, which may be (1) exposed, (2) sealed 
and insulated, or (3) grounded and flattened. 
All configurations are designed for minimum 
disturbance of environment. 

Ys the size of a human hair...the sensing 

element wires are insulated with pure fused 
ceramic that does not pick up moisture from the 


air and has a voltage breakdown of 10,000 volts 


at room temperature. The probe is .014 in. 
dia., and the lead wires are .010 in. dia. 
for easy handling. 


Cryogenic to 3000°F temperature range makes the 

HT Micro-Miniature Thermocouple ideal for 
measuring temperatures of rocket fuels, missile 
and aircraft skins, jet engine exhausts, 

atomic piles, and various testing and process 
operations throughout industry. 


Nationally available through 16 BLH sales 
engineering representatives throughout the 
U.S. and Canada, these temperature sensors are 
manufactured by BLH under exclusive license 
of High Temperature Instruments Corp. 


Write us...or contact your nearest BLH 
representative for a copy of our 6—page 


product data folder. 


FIRST 
in force 


BALDWIN « LIMA - HAMILTON 


Electronics & Instrumentation Division 
Waltham 54, Mass. 


SR-4® Sensors+Systems 


A typical time ‘constant 


3 
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BOOKSHELF . 


book is Dr. Reid’s conviction that 
no previous text “fully exploits the 
pedagogical advantages of a logical 
and critical presentation of the 
principles of thermodynamics and 
its application to chemistry.” He 
stresses principles and makes no 
attempt to be comprehensive in 
covering applications. 


THERMAL ENGINEERING. By H. L. 
Solberg, O. C. Cromer and A. R. 
Spalding. John Wiley & Sons, New 
York. 649 pages. $9.50. The first 
law of thermodynamics and its ap- 
plications in the form of the energy 
balance is the basis of this book. 
Material balances, heat transfer, 
prime movers, heat exchangers, 
compressors, refrigeration and 
other aspects are adequately 
covered, but directed more toward 
mechanical than chemical engineer- 
ing students. 


THERMODYNAMICS. 2nd ed. By 
G. N. Lewis and M. Randall, re- 
vised by K. S. Pitzer and L. 
Brewer. McGraw-Hill Book Co., 
New York. 722 pages. $12.50. 
Many years ago, when the world 
was young, Lewis & Randall wrote 
their text. Shortly thereafter, I 
bought my copy and it served me 
well for many semesters. What a 
tribute to a pair of authors—a re- 
vised edition wasn’t needed until 
1961! The original work will re- 
main as a monument, but the new 
edition updates it. New material 
has been added, particularly in the 
middle and late chapters. Statis- 
tical mechanics and methods, for 
example, are now widely used 
throughout the text. 


In Rapid Review 


The Chemical Warfare Service: 
from laboratory to field. By L. P. 
Brophy, W. D. Miles and R. C. Coch- 
rane. Office of the Chief of Military 
History, Dept. of the Army, Washing- 
ton, D. C. 498 pages. $3.50. (Order 
from Supt. of Documents, U. S. Govt. 
Printing Office, Washington 25, D. C.) 
Although the Chemical Warfare Serv- 
ice was organized for both offensive 
and defensive gas warfare, poison 
gases were never used in World War 
II. As detailed in this history, CWS 
did build up large stocks of toxic 
agents (and storage of these danger- 
ous and corrosive materials was a 
difficult chemical engineering prob- 
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lem) but they were never used. In 
addition to supplying gas masks to the 
armed services, the CWS was in- 
volved in the development and produc- 
tion of incendiary bombs, flame throw- 
ers and smoke generators, also did 
much research in biological warfare. 
Of considerable interest is the story 
of industrial mobilization, procure- 
ment, and distribution. Many of the 
lessons learned during the war still 
apply to industry. 


Aerosols—science and technology. 
Ed. by H. R. Shepherd and E. Saga- 
rin. Interscience Publishers, Inc., New 
York. 548 pages. $22.50. The com- 
bined effort of 19 experts, this book 
explores a field that is growing at an 
annual rate of 20%, reached a market 
value of $750 million in 1960. The au- 
thors have given full coverage to aero- 
sols in cosmetics, pharmaceuticals, 
foods, pesticides and coatings—from 
components design and materials of 
construction through detailed manu- 
facturing operations. A summary of 
government regulations on the ship- 
ping and handling of aerosol products 
is also included. 


Chemical Processing Nomographs. 
Ed. by D. S. Davis. Chemical Publish- 
ing Co., New York. 255 pages. $12. 
America’s foremost nomogramaniac 
(he coined the name) has culled 161 
examples from a collection of 230 pub- 
lished nomographs. They have been 
printed as a hard-cover collection, 
grouped into 15 chapters, include 
such topics as heat, fluid flow, densi- 
ties and other engineering esoterica. 
There’s also a brief section on con- 
structing nomographs and an interest- 
ing discussion of graphical anamor- 
phosis. Other nomogramaniacs will 
welcome this book, even though chart 
sizes have been reduced somewhat 
from the originals and five of them 
aren’t nomographs at all. 


Gmelins Handbuch der Anorganis- 
chen Chemie. Published by Verlag 
Chemie, Weinheim, Germany. Several 
new volumes have been received in this 
fine comprehensive series. While con- 
tents are in German, indexes and side 
headings are in English. The most re- 
cent monographs (with prices given 
for the paperback editions): Oxygen 
—366 pages, 76 graphs, $53.; Stron- 
tium—306 pages, 39 graphs, $46.50; 
Barium—572 pages, 76 graphs, $84.50; 
Mercury — 466 pages, 53 graphs, 
$67.50; Sulfur (Part B, Section 2)— 
758 pages, 146 graphs, $111; Lithium 
(supplement volume)—525 pages, 73 
graphs, $77.50. Volumes may be ob- 
tained from any book importer. 


And Also Received 


Pressure Drop for Flow of Fluids 
in Round Pipe. Reprinted 1960 by 
The M. W. Kellogg Co. The 160- 
page hardbound volume, first out 
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Port of New York Authority photo 


... With low-cost piping that ensures fast flow, 
no metallic contamination handling liquid sugar 
for Refined Syrups & Sugars, Inc. 


The piping system you see here makes good use of the natural corrosion 
resistance of aluminum to handle liquid sugar at Refined Syrups & 
Sugars, Inc., Yonkers, N.Y. The major benefits: no product contami- 
nation, long service life and low maintenance. Actually, the use of 
aluminum pipe insures palatable sugar solutions, especially in final 
refining stages. Aluminum’s corrosion resistance contributes to the uni- 
form high quality of the sugar, guaranteeing freedom from metal pick- 
up. Low friction factor speeds syrup flow . . . and initial cost is sur- 
prisingly low. You see once more how ALcoa® Aluminum adds major 
improvements to a basic good design. See how it can do the same for 
your designs. Simply mail the coupon. 


ALCOA ALUMINUM 
a ALUMINUM COMPANY OF AMERICA 


Aluminum Company of America, 825-E Alcoa Building, Pittsburgh 19, Pa. 
Please send me the following literature covering Alcoa Aluminum for tubular 
products and other uses in the process industries: 
0 34-10197 Aluminum Pipe and Fittings 
(0 34-10418 Alcoa Unitrace: Combines Piping and Tracing in One Unit 
0 DD-514 Alcoa Duotrace Technical Report 
(0 68-10460 Process Industries Applications of Alcoa Aluminum 
0 50-19415 Welding Alcoa Aluminum 
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even better than ever 
Nicholson Thermostatic Steam Traps 


= 


Steam Saving 


BAFFLE’ 


Live steam, entering the trap, is instantly deflected upward and 
away from the orifice to surround the bellows. Faster snap-close 
action occurs, positively preventing live steam loss. Maximum 
steam-saving efficiency . . . confirmed by recent tests.¢ 

This makes a fine trap even better .. . a trap you could always 
depend on for powerful, intermittent discharge, positive shut-off 
... and up to 6 times the capacity of ordinary traps. If you would 
like to try one free, ask your Nicholson representative . . . or write 
directly to us. 

Our 


1 U.S. Testing Co. Report #75955, December 26,1960. *Patent epplied for. 


W. H. NICHOLSON and COMPANY 


12 Oregon Street * Wilkes-Barre, Pa. 
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in 1949, is a collection of pressure- 
drop charts, each plotted at con- 
stant fluid viscosity to give pres- 
sure drop as a function of flow rate 
with lines of constant diameter. 
$7.50. Write: Mr. Leo Friend, The 
M. W. Kellogg Co., 711 Third Ave., 
New York 17, N. Y. 


1960 Supplement to the AWS Bibli- 
ographies. Published annually by 
American Welding Society, the 
supplement brings up to date 
AWS’s original publication, a bib- 
liography of articles appearing in 
the Welding Journal from 1937- 
57. Current issue lists and briefly 
describes all 1960 Journal articles, 
sells for $1.50. Write: American 
Welding Society, Technical Dept., 
33 West 39th St., New York 18, 
N. Y. 


Steel Castings Handbook. 3rd ed. 
Ed. by C. W. Briggs. In 670 pages 
and 19 chapters—including a glos- 
sary of trade terms—the revised 
handbook tabulates extensive data, 
discusses and profusely illustrates 
with photographs and diagrams 
the fundamentals of such subjects 
as “Heat Treatment Principles and 
Practices,” “The Purchasing of 
Steel Castings,” “Physical Values 
Pertaining to Cast Steel,’ “Cast 
Steels for Corrosion Resisting 
Service.” $5.50. Write: Steel 
Founders’ Society of America, 606 
Terminal Tower, Cleveland 13, 
Ohio. 


List of Publications Issued by the 
Bureau of Mines from July 1, 1910 
to January 1, 1960. An 826-page 
catalog. $4.25. Write: Supt. of 
Documents, Government Printing 
Office, Wash. 25, D. C. 


Index Chemicus. Vol. I, No. 8, New 
Chemical Compounds Nos. 2130- 
01 to 2398-01. Published monthly, 
this journal “reports and indexes 
new chemical compounds within 30 
days after their appearance in the 
primary journals.” Current 64- 
page issue lists, describes and 
sketches the molecular structures 
of 268 new groups of chemicals. 
Original source references are 
cited. Annual single-copy subscrip- 
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tion price is either $250 (Educa- 
tional) or $500 (Industrial). 
Write: Institute for Scientific In- 
formation, 1122 Spring Garden 
St., Philadelphia 23, Pa. 


Energy and the United Nations. 
A 66-page collection of five U.N. 
documents on worldwide problems, 
prices and programs in atomic 
energy, solar energy, geothermal 
energy, wind energy, oil and gas, 
and electricity. $2.50. Write: In- 
ternational Review Service, 15 
Washington Pl., New York 3. 


Handbook of Mechanical Packings 
and Gasket Materials. Concise but 
extensive data, definitions and dis- 
cussions in a well-organized and 
profusely illustrated (with photos 
as well as diagrams, charts, tables) 
110-page handbook. $2.50. Write: 
Mechanical Packing Assn., Inc., 
17 John St., New York 38. 


More New Books 


Kinetics, Equilibria & Performance 
of High Temperature Systems. Ed. by 
G. S. Bahn and E. E. Zukoski. But- 
terworth, Inc., Wash., D. C. 255 pages. 
$12.50. 


Nuclear Reactor Containment Build- 
ings and Pressure Vessels. By various 
authors. Butterworth, Inc. 572 pages. 
$18.50. 


Gas Chromatography 1960. Ed. by 
R. P. W. Scott. Butterworth, Inc. 466 
pages. $17.50. 


Psychophysiological Aspects of Space 
Flight. Ed. by B. E. Flaherty. Co- 
lumbia U. Press. 393 pages. $10. 


Kinetics and Mechanism. 2nd ed. By 
A. A. Frost and R. G. Pearson. 405 
pages. $11. 


Scientific Thinking and _ Scientific 
Writing. By M. S. Peterson. Reinhold. 
215 pages. $6.95. 


Hydrometry. By A. T. Troskolanski. 
Pergamon. 684 pages. $18. 


Ceramics. By P. W. Lee. Reinhold. 
210 pages. $5.95. 


Chemical Engineering Practice. Vol. 
10—Ancillary Services. Ed. by H. W. 
Cremer and S. B. Watkins. 606 pages. 
$19.50. 


Treatise on Analytical Chemistry. 
Part II—Analytical Chemistry of the 
Elements. Vol. 3. Ed. by I. M. Kol- 
thoff and P. J. Elving. Interscience. 
380 pages. $13.25 ($12 by subscrip- 
tion to series). 
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Graver tank for rocket fuel prevents contamination, 
reduces general maintenance 


Built by Graver Tank & Mfg. Co., East Chicago, Ind., division of 
Union Tank Car Co., this aluminum pressure vessel stores rocket 
engine fuels for a famous eastern aerospace contractor. It was con- 
structed for a design pressure of 45 psi, and was welded automatically. 
Aluminum prevents product contamination, resists corrosion, costs less 
to maintain. Whether product storage is an intermediate or final step 
in your operations, tanks of ALcoa® Aluminum will help cut costs 
and preserve product purity. Send the coupon for more information. 


ALCOA ALUMINUM 


Aluminum Company of America, 825-E Alcoa Building, Pittsburgh 19, Pa. 
Please send me the following literature covering Alcoa Aluminum for tubular 
products and other uses in the process industries. 


0) 34-10197 Aluminum Pipe and Fittings 

(0 34-10418 Alcoa Unitrace: Combines Piping and Tracing in One Unit 
© DD-514 Alcoa Duotrace Technical Report 

© 68-10460 Process Industries Applications of Alcoa Aluminum 


Name Title 
Company 
Address 
City 
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vacuum pump 
as dynamically 
balanced 


; Engineered’to g give you Years 


of vibration-free, superior 


SGeration, -Stokes Series H 


icrovac pumps are the 


» most advanced in their class. 


‘Exceptionally. compact, Stokes 
‘pumps take up 50 less floor 


“space than conventional 


Learn all the reasons why 


_ Stokes offers you more pump- 


ing performance per dollar. 


Simply write: Vacuum Equip- 
-ment Division, F.-J. STOKES 


CORPORATION, 5500 TABOR 
ROAD, ‘PHILA. 20, PA. 


"SEND TODAY 


2 


Vacuum Slide Calculator! 
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for your free . 


Letters: Pro & Con 


Stress-Corrosion Experience 
Sir: 

I read with great interest Mr. 
Thompson’s article, “How to Pre- 


vent Stress-Corrosion Cracking 


Copper Alloys,” in your Feb. 6 
issue (pp. 130-134). 

My interest in this article was 
not so much the new knowledge I 
gained but that of confirmation, 
relating to a sad and costly experi- 
ence many years ago while I was 
chief engineer for an oil company. 

We were testing a surface con- 
denser in which we suspected a 
minor leak. This unit contained 
several thousand Admiralty tubes 
rolled into fixed tube sheets. To 
avoid compression when warm, 
they were installed hot and, there- 
fore, were under’ considerable 
stress during the test period. 

All normal hydrostatic testing 
failed to show the suspected leak. 
After much consultation, al! of us 
who thought we understood the 
habits of corrosion decided that an 
ammonia test, over a period not to 
exceed 15 min., would not be dam- 
aging. 

We proceeded to test the shell 
with ammonia at approximately 10 
psi., using sulfuric acid wicks at 
the open ends of the tubes for leak 
detection. After about 10 min., 
during which no leaks were evident, 
a violent shock took place in the 
structure upon which the condenser 
was resting. Thereupon all the 
sulfuric acid wicks began to smoke. 
Immediately we released the am- 


monia pressure and began filling 
the shell with water. As the water 
level rose, each row of tubes leaked 
so badly that it was impossible to 
fill the unit with water. 

When we removed the hand-hole 
plate from the shell, we could 
hardly believe our eyes. All the 
tubes were literally broken up into 
small pieces. Undoubtedly it was 
the immediate release of the stress 
under which these tubes were in- 
stalled that caused the violet shock. 
Upon inspecting the fragments of 
the tubes, we could easily detect 
stress cracks with the naked eye, 
and the pieces of tubing, which 
ranged from several inches to a few 
feet long, could be easily broken by 
hand. 

Still not believing that such a 
disaster could occur so quickly, I 
fabricated a shell with fixed tube 
sheets from a piece of 2-in. pipe 
and installed a new Admiralty tube 
under the same stressed conditions. 
A similar test gave an exact repro- 
duction of the previous results. 

Mr. Thompson’s closing state- 
ments about “the short end of a 
calculated risk” are so very true. 

W. S. SMITH 
Petroleum Maintenance Co. 
Long Beach, Calif. 


Perchloroethylene Process 
Sir: 

We would like to offer additional 
factual material in connection with 
your story of the Huels perchloro- 
ethylene process (Jan. 9, pp. 52-4). 

The story makes reference to the 
“Pechiney process.” This, in real- 
ity, is a process licensed to 
Pechiney by Scientific Design Co. 
One of the patents referred to in 
the article, as well as several other 
patents pertinent to the subject, 
are the property of SD. A some- 
what similar plant using the SD 
process is now being built by 
Kureha Chemical Co. in Japan. 

You state that the Huels and SD 
processes are similar in some re- 
spects. The only similarities ap- 
parent from your description of 
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the Huels process are that both are 
thermal chlorination processes and 
both recycle a portion of the prod- 
uct gas. From the chemistry and 
stoichiometric balances, the same 
amount of HCl for the same feed- 
stock is obtained from both 
processes, and both obtain almost 
complete conversion of chlorine. 

However, the SD process obtains 
by product HCl as a valuable anhy- 
drous gas, instead of a low-value 
muriatic acid. Yields and product 
mix of the SD process are superior 
to the published values of the Huels 
process. 

JOHN W. COLTON 

Scientific Design Co. 
New York, N. Y. 


Pro: Starred Symbols 
Sir: 

In my article on rocket propul- 
sion in your Mar. 6 issue, you 
changed the symbols C* and L* to 
C’ and L’ (p. 101). Rocket scien- 
tists and engineers use the starred 
symbols. 

F. J. HENDEL 
Aerojet-General Corp. 
Downey, Calif. 


>» We changed the stars to primes 
in order to avoid confusion with the 


normal use of asterisks to refer to 


footnotes.—Eb. 


Casting Out Nines 
Sir: 

Referring to Mr. Caras’ method 
of checking multiplications (Feb. 
20, p. 172), this valuable method 
can be made still faster if all nines 
and combinations of digits totaling 
9 are considered equal to zero in 
all operations and are, therefore, 
neglected. Every student of arith- 
metic should be instructed in use 
of this method. 

CLAUDE H. PERIER 
Arcadia, Calif. 
Sir: 

I am somewhat surprised that 
a magazine of your caliber would 
publish such an article. This is an 
old method that has been taught 
for centuries and appears in many 
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Alcoa Aluminum stands up at cryogenic 
temperatures in oxygen plant designed and 
manufactured by Air Products, Inc. 


At this oxygen plant built by Air Products, Inc., Allentown, Pa., for 
production of organic chemicals, aluminum was the logical material 
for construction of cryogenic equipment. ALcoa® Aluminum alloys 
have the ability to maintain ductility and resistance to shock loading 
at extremely low temperatures. In fact, tensile and yield strengths actu- 
ally improve in the cryogenic ranges without embrittlement. Add low 
cost and ease of fabrication—small wonder that aluminum is pre- 
ferred for low-temperature process vessels and transportation equip- 
ment. The coupon will bring you more information. 


ALCOA ALUMINUM, 


Aluminum Company of America, 825-E Alcoa Building, Pittsburgh 19, Pa. 
Please send me the following literature covering Alcoa Aluminum for tubular 
products and other uses in the process industries. 
(1 68-10460 Process Industries Applications of Alcoa Aluminum 
(0 88-11251 Cryogenic Applications of Alcoa Aluminum 
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CLEVELAND 
MANUFACTURES WIRE CLOTH TO YOUR SPECIFICATIONS 


Whatever your screening requirement —filtering, straining, sizing, 
dewatering, grinding or scalping, Cleveland manufactures a full 
range of wire cloth from any metal or alloy to your exacting specifica- 
tions. Experienced workmanship and rigid quality control practices 
assure accuracy in mesh count and mesh size. Modern weaving and 
fabricating machines guarantee delivery. Thousands of stock items are 
available in standard sizes for immediate shipment. Write for Bulletin 
160 containing complete information and wire cloth specifications. 


THE CLEVELAND WIRE CLOTH 


and MANUFACTURING COMPANY 
3587 East 78th Street - Cleveland 5, Ohio - Di 1-1832 


PRO & CON... 


primers on arithmetic. It is called 
“casting out nines.” 

Incidentally, it does not check a 
multiplication in the true sense; 
only certain types of errors are 
detected. For example, if a wrong 
answer contains the same digits as 
the correct answer, this method of 
checking will not detect the error. 

There are other versions of this 
process, such as “casting out 
elevens,” which when applied in 
conjunction with casting out nines 
gives one a greater feeling of con- 
fidence in the result. 


B. A. SOBEL 


Ethyl Corp. 
Baton Rouge, La. 


Filter Aid Corrections 
Sir: 

In my article that appeared in 
your Mar. 20 issue, there are minor 
errors in Figs. 4 and 5, p. 148. Ap- 
parently your draftsman had a slip 
of the pen. 

In Fig. 4, there are dotted ar- 
rows from both C and D pointing 
to the same solid curve. The one 
from D is wrong; it should point 
instead to the dotted curve which 
is not otherwise designated. 

In Fig. 5, the units along the 
abscissa are off by a factor of 10. 
They should be identical with those 
of Fig. 4, i.e., 0.2, 0.4,... 1.4. 

T. M. JACKSON 
Johns-Manville Products Corp. 
New York, N. Y. 


Con: Unfamiliar Abbr. 


Sir: 

In your Mar. 6 issue, an article 
on hydrogen production (pp. 72-4) 
uses the abbreviations “scf.” and 
“sefh.” Do these mean cubic feet 
per second? You give no explana- 
tion as to what they mean, and it 
cannot be taken for granted that 
your non-professional readers are 
familiar with such abbreviations. 

CORNELIUS G. WEBER 
American Appraisal Co. 
Milwaukee, Wis. 


> Sorry. We should have said “std. 
cu. ft.” and “std, cu. ft./hr.”—Eb. 
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Want More 


Important—For pages showing more than 
to numbers on cards above. 


Use either of these two postcards for catalogs . . 
on advertised items . 
Be sure to fil! out the other side of cards. 


on equipment ... on materials .. . 


reprints of editorial articles. 


53a—Benzotrifluoride & chloro Iso- 
mers 


53b—-p-Nitrobenzoyl chloride 
53c—m-Nitrobenzoyl chloride 
53d—Phosphorus pentachloride 
53e—Phosphorus trichloride 
53f—Chlorinating agents 
119a—Dyna-V drives selection data 
119b—Chain & sprockets drive data 
119c—Rolling bearings data 


Data? 


one advertised item, use this guide 


. for more information 
. . for helpful 


123a—Cono-O-Clad catalog 

123b—Thermocouple assemblies 
catalog 

123c—Electrode glands catalog 

137a—Aluminum pipe & fittings 


137b—Unitrace—combines piping 


& tracing in one unit 
137c—Process industries applica- 

tions of aluminum 
139a—Duotrace technical report 
139b—Welding aluminum 


143—Cryogenic applications of 
aluminum 

150a—V-5 Gauges 

150b—Computing relays 

150c—Flow meters 

150d—Desuperheating & pressure 
reducing systems 


150e—Electronic control systems 
150f—Process transmitters 
150g—Control stations 
150h—Drive units 
150i—Controllers 
150j—Recorders 

150k—Control valves 
1501—Pneumatic control systems 
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Reprints Now Available 


CE editoriai reprints are now easy to get—use Reader Service Card for fast service. For each reprint you 


want just circle its number on the card. Fill in the blanks on the front, mail. 


Send remittance if you wish. 


For a new reprinting of Chemical Engineering's cost estimating articles; see p. 177 


e MATERIALS OF CONSTRUCTION 


Corrosion—Refresher on cause & cure ($1) 
High-Temperature Materials—Inorganic, nonmetals(75¢).120 
High-Temperature Metals—Selection, directory ($1)....129 
Lead Installations—Best designs for many uses (50¢).. 79 
Nonmetallic Inorganics—For severe conditions (50¢)... 
Plastic Pipe—How and when to use (75¢) 

_ Protective Linings—Choice, application, directory ($1). 88 


e EQUIPMENT AND DESIGN 


Air Pollution—CPI plant solutions (50¢) 
Control Valves—Behavior and selection (75¢) 
Estimating Engineering Properties 

Thermal Conductivity Viscosity (75¢) 
(50¢) 94 Critical Properties (75¢) .149 
Heat Capacities (75¢).109 | Other Physical Properties 
Latent Heat (75¢)....117 
Surface Tension (75¢) . 126 
Flowsheets—Engineering communiques (50¢).. 
Flow File—50 design formulas (50¢).......... 
Flow Through Packing and Beds 

Packed Towers (50¢) 

Fixed and Moving Beds (50¢) 

Fluidized Systems (50¢) 
Heat Exchanger Design—Shortcut methods (75¢) 
Heat Exchanger Calculations—Use these charts ($1).. 
Instruments—“Hardware” section of Report 95 (50¢)... 
Mechanical Seals—How to select and use (50¢) 
Packaging—Unit containers for chemicals (50¢) 
Piping—Roundup of process pipe, valves, fittings (75¢).. 40 
Process Design: Fluid Flow—Size lines, pick pumps ($1).161 
Process Control—lInstrumentation report ($1) 5 
Pump Seals—-Chemical plant practice (50¢) 
Water Conservation—Will taps run dry? (50¢) 
Water Pollution—Solve plant problems (50¢) 
Your Design Reference File 

Parts I-V (75¢) 

Parts VI-IX (75¢) 


e@ UNIT OPERATIONS 


Absorption With Chemical Reaction—(50¢) 
Adsorption—Design, methods, materials (50¢) 

Azeotropic Separation—Close-boiler distillation (50¢)..1 
Batch Distillation of Binary Mixtures (50¢) 1 
Binary Distillation—Theory, Equipment (75¢) 
Compressible Fluids—How to handle ($1) 
Crystallization—For purification (50¢) 

Drying—Methods, equipment, design, cost (75¢) 
Foams—How to use and control (50¢) 


Liquified Compressed Gases—Handle with care (50¢)...147 


Liquid-Gas Contacting—A practical study (75¢) 

Liquid Proportioning—Equipment, methods, uses (50¢).. 7 
Lubrication—For chemical plant engineers (50¢) 

Piant Startups—Systematic preparation (50¢) 

Solids Concentration—Survey of techniques (50¢) 
Solids-Gas Contacting—Commercial practice (50¢) 


Solids-Liquid Separation—Operations descriptions ($1). 62 


Solid-Solid Blending—Theory, practice, equipment (75¢) . 163 


e COSTS AND COMMERCE 


Buyer-Seller Relations—Vendor’s view (50¢) 

Capital Cost Estimating—Data, sources & methods ($1). 
CE Cost File 1959—Quick estimating data (50¢) 

CE Cost File 1960—Quick estimating data (75¢) 

Cost Control Systems—Reduce and control costs (50¢). 
CPI Forecast for ’61 (50¢) 1 
Inflation—How to predict a shrinking dollar (50¢) 
Operator Shift Schedules—How to organize (50¢) 

Patent Fundamentals—Timely review (50¢) 
Petrochemicals—1958 economic review (50¢) 

Process Encrgy—Make or buy? (50¢) 

Professional Registration—For PE-Minded ChE’s (50¢). 
Rockets and Missiles—Airborne reactor problems (75¢). 
60’s Challenge Chemical Engineers (50¢)....... invoke 


e PROCESSES 


Bio-oxidation—Treatment of wastes (50¢) 

Chemicals From Petroleum—aAvailable processes ($1).. 
Extractive Metallurgy—By chemical processing (50¢).. 
Ultra-Low Temperatures—Production and uses (50¢)... 
Fermentation—lIts chemical technology (50¢) 
High-Temperature Technology—Materials, uses (50¢).. 
Moving Bed Processes—Theory plus application (75¢).. 
Nuclear Industry—Role of chemical engineers (50¢).... 
Nuclear Wastes—Treatment and disposal (50¢) 

Odor Control—How to be a good neighbor (50¢) 
Operation & Maintenance—The impact of trends ($1)... 
Photochemical Engineering—Uses, equipment (75¢).... 
Plants & Facilities—Inventory of 1959 (75¢) 

Plants & Facilities—Eleventh Inventory 1960 (50¢).... 
Processes & Technology—Ninth Inventory, 1959 (50¢).. 
Processes & Technology—Tenth Inventory 1960 (50¢).. 


e@ CHEMICAL ENGINEERING SCIENCE 


Analog & Digital Computers—In engineering use (50¢).. 
Conference on the New Chemical Engineering ($1.50).. 
Pilot Plant—All the aspects of scale up ($1) 
Speculative Process Design—Pilot plant bypass (50¢).. 
Statistics—How to use data effectively (75¢) 
CE Refresher 

Thermodynamic Principles (50¢).. 

Compression & Expansion (50¢) 

Chemical Equilibrium (50¢) 

Homogeneous Kinetics (50¢) 

Catalytic Kinetics (50¢) 

Interpreting Kinetics (50¢) 

Simple Reactor Design (50¢) 

Complex Reactor Design (50¢) 

Catalytic Reactor Design (50¢) 

Reactor Design Problems (50¢) 

Physical Equilibrium I (50¢) 

Physical Equilibrium II (50¢) 

Fundamental Math (75¢) 

Mass Transfer Operations ($1) 
Unit Operations Refresher 

Fluid Flow (50¢) 

Sedimentation Theory (50¢) 

Heat Transfer (50¢) 

Unsteady State Heat Transfer (50¢) 

Absorption Methods—(50¢) ..... 


RECENT REPRINTS—TO KEEP YOUR FILES UP-TO-DATE 


Petrochemicals—1960 Economic Review (75¢) 176 
Chemical Rocket Propulsion Systems (50¢) 177 
Plants & Facilities—Twelfth Inventory, 1960 (50¢)..17 


Advanced Chemical Rocket Propulsion Systems (50¢).179 
Distillation—Unit operations refresher (75¢) 180 
Systems Engineering—86-page review ($1.25) 


Don’t forget to check the Free Reprint box for your extra copy of this issue’s reprint feature (p 83). 
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BETTER 


@ Alloy for alloy, itis stronger than 
statically cast, rolled or extruded pipe. 

@ Alloy for alloy, it has a denser grain 
structure. 

@ Alloy for alloy, such pipe or tubing is 
practically free of blow holes and 
pockets which are thrown out by the 
centrifugal force. 


high alloy castings into processing equipment; as for example, the radiant heating 
unit which is illustrated. 

With experience in high alloy static castings going back to 1922 and in 
centrifugal castings back to 1933, both pioneering starts in this country, our 
metallurgists and foundry men offer tops in experienced personnel. 

Send for Bulletin G-159. 


i Gp URALOY 
7 a OFFICE AND PLANT: Scottdale, Po. 
Yeuns™ EASTERN OFFICE: 12 Eost 41st Street, New York 17, N. Y. 


CHICAGO OFFICE: 332 South Michigon Avenue 
DETROIT OFFICE: 23908 Woodword Avenue, Pleasant Ridge, Mich, 


Manufacturers’ Literature 


Contents of This Issue 
Construction materials.. 152 
Electrical & mechanical. 152 
Handling & packaging. 153 
Heating & cooling. .... 154 
Instruments & controls.. 156 
Pipe, fittings, valves.... 157 
Process Equipment .... 158 
Pumps, fans, compressors 164 
Services & miscellaneous 166 


We have shop facilities for assembling centrifugally cast pipe or tubes with other 
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Chemicals 


tec 
case adhesives, with com- 
plete data on adhesive types, physi- 
cal properties and common prob- 
dextrine 


resinous type lues. 
148A e ‘den Chemical Co. 


lems covers both 


Alkyl Amines...... Complete property, 
shipping, handling and storage in- 
formation on alkyl amines or any 
nitrogen compounds is available on 


request. 
*Union Carbide Chemicals Co. 


Alloys..... A copy of 104-page booklet 
covers alloys, their properties, 
forms, the corrosives they will re- 
sist, etc. Available now on request. 
115 *Haynes Stellite Co. 


Aluminum Sulfate..... 40-page booklet 
on properties and uses of material 
includes data on manufacture 

ades available and methods of 
dling. Includes conversion 


charts. 
148B Stauffer Chemical Co. 
Technical brochure 
on mono-, di- and tri-ethanol- 
amines contains an extensive bibli- 
ography and deals with physical 
and chemical properties. 
148C Jefferson Chemical Co. 
.....A new 12-page booklet, 
“Ammonia” is available for a de- 
tailed description of ammonia proc- 
ess plus other data. Steam methane 
ref process is economical. 
49 *The M. W. Kellogg Co. 
Carbon Blacks..... Study indicates use 
carbon blacks as re- 


inf 

rubbers result in ements of 

the physical 
ro 

Thiokol Chemical Corp. 


*From advertisement, this issue. 


q A design of the 
3 A. F. Holden Co., 
Price catalog of rare chem- 
- i lists alphabetically over 4,000 
inorganics, metallo-organics and or- 
; 4 ‘ ganics including biochemicals for 
: research and development. 
j 148E Chemicals Procurement 
Laboratories 
148 


Pureco 
used for many 
lications. It may be used as 
or an ingredient t for 
car bonates. ormation. 
55 Carbonic Company 


talog 62-page catalog 
contains complete specifications on 
all products available, plus compre- 
research 


chemic 
Benzol Co. 


ne, SD-2; Nitric Acid, 
Paraformaldehyde, SD-6; 

Anhydrous Ammonia, SD-3 
ts hazards, safety procedures, etc. 
Manufacturing emists’ Assn. 


echnical bro- 

. “Reactions of Sulfur Tri- 

and “Sulfan” have been 
prepared outlining the many ad- 
oe of Sulfan and are avail- 


*Allied Chemical 


Chlorinated Naphthalenes Bulletin 
contains comparative tables of 
chemical and physical properties 
and describes solubility and general 
other materials. 

Koppers Co., Inc. 


Paper entitled “What Are 

eals with epoxy systems 

which have been time proven by 
practical useage in a cross section 
of industry. 
1 Hauger-Beegle Assoc., Inc. 


Extenders and Plasticizers 
than 100 formulations for using 
Aroclor compounds as fortifying ex- 
tenders and plasticizers in a variety 
in a new technical 


Monsanto Chemical Co. 


Fluorine Compou 
several recently avail- 
able for the first time as well as 
fluorophosphoric acids, their salts 
and stannous fluoride. 
49F Ozark-Mahoning Co. 


Fuel Oil Treatment Data sheet de- 
scribes chemical designed to mini- 
mize slag and corrosion in boiler 
systems. Includes a case study and 
methods of application. 
149G Nalco Chemical Co. 


Want to build up your 
files and keep them up-to- 
date? You can get any publi- 
cation in this comprehensive 
guide — free — just for the 
asking. 


It’s easy — simply circle 
item’s number on the Reader 
Service Postcard and mail. 
Replies will come directly 
from companies offering the 
literature. 
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Push-button 
start-up 
and 4 
reliability | 


FULL CAPACITY IN 48 HOURS. 


Push-button start-up — the ul- 
timate aim of every plant engineer 
and designer — takes a lot of 
experience, particularly in the low- 
temperature separation field. Air 
Liquide has that experience: more 
than fifty years of designing and 
building all types of low-temper- 
ature separation plants. 

Here is an example: a large high- 
purity oxygen plant (above) locat- 
ed in Texas. Designed and built 
by Air Liquide to produce close to 
400T/D of 98% oxygen plus a 
stream of high-purity nitrogen, 
this plant was in full production 
only 48 hours after completion of 
pressure testing. Furthermore, ex- 
treme flexibility of operation was 
proved during acceptance tests 
with completely satisfactory oper- 
ation over all its designed range, 
with oxygen purity up to 99.6% 
and nitrogen purity of 99.99%. 


Fabricated of stainless steel and 
aluminum, equipment and piping 
were engineered so that a field 
team could erect the plant with 
maximum efficiency, yet without 
modifying the basic principles of 
low-temperature design. 


Air Liquide cryotechniques 
provide a complete low-tempera- 
ture gas separation service to 
industry: process and project en- 
gineering of complete plants and 
custom-designed equipment, 
technical consultation for special 
requirements, manufacturing of 
plants and equipment, plant erec- 
tion and start-up supervision. 


Plants designed and built by 
Air Liquide include: 


e Air Separation — oxygen, nitrogen, etc. 
e Tonnage Oxygen and Nitrogen (gas and 
liquid) Rare Gases Recovery CO. Purifi- 
cation e Methane Purification e Natural Gas 
Liquefaction e Hydrogen Liquefaction e Hy- 
drogen Recovery for Ammonia Synthesis 
Gas e Coke-Oven Gas Separation e Helium 
Recovery e Refinery Gas Separation « Pure 
CO Production e Heavy Water for Atomic 
Reactors. 


For paren information write or call 
a AIR LIQUIDE 


ow ENGINEERING & CONSTRUCTION DIVISION 


Chrysler Building, 405 Lexington Ave., 

New York 17, N.Y. Telephone: YUkon 6-6544 
In Canada: 

L'Air Liquide, 1210 Sherbrooke St. W., 

Montreal, Quebec. Telephone: Victor 2-5431. 


ALL AIR LIQUIDE LOW-TEMPERATURE PLANTS ARE DESIGNED AND BUILT IN NORTH 
AMERICA FROM NORTH AMERICAN MATERIALS — TO NORTH AMERICAN STANDARDS 
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ROCKWELL-REPUBLIC 


V-5 gauges combine small size 
with big-gauge readability 


TRY THIS 
“CUTOUT TEST” 


For a true demonstration 
of the readability of Rock- 
well-Republic V-5 gauges, 
cut out the actual-size photo 
at the right. Mount it on 
any wall or panel board. 
Step back and see how easily 
the scale can be read, even 
from 10 or 12 feet away! 


BIG-GAUGE 
ACCURACY, TOO 


Compact V-5 gauges are 
equipped with electric re- 
ceivers or sized dia- 
bellows, and 

elixes for maximum accu- 
racy. and sensitivity. Yet 
these Rockwell- Republic 
gauges require one-fo 
the panel space needed for 
standard gauges. 


GROUP MOUNTING 
INCREASES 
VERSATILITY 


As many as eight gauges 
can be oon, a single 
mounting case. Ty can 
be mixed to meet individual 

nel requirements. Mount- 
ing is simple, too. Just a 
panel cutout is required in 
most cases. 

There’s a V-5 gauge for 
almost ev rocess meas- 
urement. the coupon 
today for che: 12-page bulle- 
tin on these easy-to-read 

gauges, and for available 
iterature on other Rock- 
well-Republic instruments, 
controls, and valves. RF-22 


REPUBLIC INSTRUMENTS 
AND CONTROLS 


ROCKWELL® 


Zoran 


DOO 


wmv 


150 


Republic Flow Meters Co. (Subsidiary of Rockwell Manufacturing Company) 
2240 Diversey Parkway, Chicago 47, Illinois 


Please send iatest 

Eg literature on the following: 

i 0 V-5 Gauges O Process Transmitters © Controllers 
© Computing Relays (© Control Stations © Recorders 

Flow Meters Drive Units Control! Valves 

Desuperheating & Pressure Reducing Systems 

Electronic Control Systems Pneumatic Control Systems 

8 Name Title 

Company 

Address 

3 City Zone State 


al 


LITERATURE... 


....Production facilities 
have on. expanded to meet the 
increasing demand for aromatic 
hydrocarbons such as benzene, to- 
luene, orthoxylene & paraxylene. 
Inform. 

135 *Enjay Chemical Company 
Hydrolysates...... Literature describes 
tically hydrol 


teins (yeast, casein and soy pr 
pro- 
Fain) wea as fermentation nutri- 


ts. 
150A Amber Laboratories, Inc. 


. Technical data 
No. 7 gives detailed information on 
storage and handling of chemical. 
Includes information on chemical 
activity and 
150C Commercial Solvents Corp. 
Plastic...... Rulon’s memory 


means se: at lower og 
Rulon parts are ideal for 

offered. rings, etc. Brochure 

*Dixon Corp. 

Ryertex-Omicron PVC of- 

fers outstand resistance to 281 


1 a T. Ryerson & Son, Inc. 


Two technical bul- 
letins on characteristics, fab- 
ricating procedures and end uses 
plus spray-up techniques and safety 

ures of Laminac® 


resins. 
50D American Cyanamid Co. 
lene...... Data sheet contains 
information on Tenite polyethylene 


pee grade formulations develo 
produce a compound for @ pipe of 


greater flexibility. 
Eastman Chemical Products Inc 


Polyethylene Catalyst...... Data sheets 
describe in detail a solid a 
formulation containing 50% by 

roxy) hexane on an inert filler. 
Lucidol Div. 


Polyethylene Glycols..... 65-page book- 
let Sescribes the Trties and uses 
of both liquid an 

ure refere 
150G Union mn Carbide Chemicals Co. 


Silicone Additive... .. Data sheet 3-115 
describes additive that facilitates 
roduction of ent polyure- 


e foams commerc 
available in quantities. 
150H Dow Corning Corp. 


Sodium Methylate..... powder or Lee 
catalyst use in rearrangemen' 
of “fats & oils, 
6- c ca 
8 ~- *The Harshaw Chemical Co. 


Solvents...... A monograph is offered 
telling how to set up 31 tests and 
how to run them and how they can 
help improve your current formula- 


tions. 
28 *Shell Chemical Co. 


hylolpropane...... the ideal in- 
termediate for urethane 
foams & coatings, an d resins 
is now available at the lowest price 
in history. 


Information 
*Celanese Chemical Co. 
* From advertisement, this issue 
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ge 

properties, specifications and ship- 

ping data on solvent formulated to 

ts meet the needs of the photographic 

and hic arts industries. 

las 

50— 

ix 

5, ; corrosive solutions & gases. It is 

immune to weather, rotting & 

Po 

Pol 

10 
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= Note thatGMW al permits ihe use of compressor cylinders on both sides, 
as shown in these photos, resulting in unusual compactness and accessibility. 


Report from American Cyanamid, Fortier Plant... 


How Cooper-Bessemer gas engine compressors 
boost synthesis gas for ammonia to 5000 psi 


These photos show both sides of one of the two Cooper- BRANCH OFFICES: Grove City * New York * Washington * Gloucester 
Bessemer 2500 hp GMW gas engine compressors at the Kansas City 
Louisiana. In the production of anhydrous ammonia, these 
4-stage units compress 6000 cfm of synthesis gas from 60 Cooper-Bessemer, 
to a discharge of 5000 psi. The lower view shows the high — Venezuela * San Juan, Puerto Rico 

pressure cylinders; that in the inset shows the low pressure of Canada, Ltd. ... Edmonton ¢ Calgary Toronto 
side. The four stages of compression from 60 psi are (1) to. — The Rotor Tool Company . . . Cleveland 

225 psi, (2) to 670 psi, (3) to 1500 psi, (4) to 5000 psi.  ©B Southern, Inc. . . . Houston 

The two units have been operating since 1954, 24 hours 
a day, 340 days a year. 

The anhydrous ammonia produced at the Fortier Plant is used 
by American Cyanamid in the manufacture of acrylonitrile 
and is sold to fertilizer plants and other chemical companies. 

Find out how Cooper-Bessemer can help you plan com- 
pression and power facilities. Call the nearest office. 


COMPRESSORS: RECIPROCATING AND CENTRIFUGAL 
ENGINES: GAS - DIESEL - GAS-DIESEL 
JET-POWERED GAS TURBINES 


650 TO 1000 F 
Ay NO 
PRESSURE 


BETH-TEC 


ECONOMICAL, EFFICIENT 
HIGH TEMPERATURE 
HEATING AND COOLING 
TRANSFER SYSTEMS 
THAT BRIDGE THE 

GAP BETWEEN STEAM 
AND DIRECT FIRE 

IN PROCESS HEATING 


Standard models or custom-engi- 
neered. 

¢ For details of wide applications and 
range of sizes, write for Bulletin 600. 

¢ Look for 8-page ad describing com- 
piete facilities of Bethlehem’s Pro- 
cess Equipment Division in C. E. C. 
catalog. 


BETHLEHEM 


FOUNDRY & MACHINE CO. 
225 W. 2nd STREET, BETHLEHEM, PA. 


PROCESS EQUIPMENT DIVISION 


OTHER BETHLEHEM PRODUCTS: ENVIRONMENTAL ENGINEERING EQUIPMENT , 
(CEMENT MILL MACHINERY, SPECIAL MACHINERY, AUTOMATIC HEATING EQUIP. 
MENT. FOUNORY, FABRICATION AND MACHINE SHOP SERVICES. 


152 


are allo 


Aluminum Jacketing 


Protective 


* From advertisement, this issue 


LITERATURE... 


Construction Materials 


for 
to meet high 
rature & corrosive conditions. 
information in Bulletin 
*Duraloy Company 


Complete information on 
a and application of 

solution resins for 

metal, wood, paper fiberboard 
bber is contained in bulletin 


~15, 
152A’ B. F. Goodrich Chemical Co. 


eir app! ons, uses speci- 
fications are described in a techni- 
cal booklet which is available on re- 


*Lion Oil Co., Div. of Monsanto 


is corrosion- 
resistant, easy to install, has good 
insulation and is non- 


allo 


ss tails available on re- 
uest. 
Metals Co. 
Pipe Insulation. ..... describes 
flexible foamed plastic a insula- 
tion, and includes mperature 
limitations, thermal 
sizing an 
152B "Gas m Mfg. Co. 


in all shapes and 

forms...sheet, strip, foil, wire, tub- 
ra gauze, salts & chemicals. Clads 
Cc tes also in 


forms. Bulletin 
35 *J. Bishop & Co. 


Coating........ Bulletin de- 
scribes Vynatex 23, a colored pro- 


tective coat: for halt ve- 
ments, and es light 
and absorption ch 

152C Inc. 


A booklet that 


ynthetic Rubber 
contains technical data about Vi- 


ton synthetic rubber and its man 
is available on requ 
E. I. DuPont de Nemours 


Temp-R-Tape has been 


specifically wade for applications 
where fuel or chemical corrosion 
resistance is necessary. A folder 
& sample are offered. 

T175 *Connecticut Hard Rubber Co. 


lastic Sheetings....... A wide 
range of materials are used in these 
thermoplastic sheetings. Complete 
information on specific types of 

— is available 
Seiberling Rubber Co. 


manufactured to your 

woe AEE A full range of wire 

cloth from any metal or allov. Com- 
plete information in Bulletin 160. 

*Cleveland Wire Cloth & Mfg. 


Electrical & Mechanical 


available in Brass, 
Stainless, Aluminum, 
Monel, or other materials for cor- 
rosion resistance under any condi- 
tions. Illustrated Cat. C-11. 
143. +*Ever-Tite Coupling Co., Inc. 
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Andrew 4 Syska, 
Hayes Research & Development 
Engineer Reports... 


KNOW-HOW IS VITAL 
IN GAS AND 
LIQUID DRYING 


When we developed the Molecu- 
Dryer®—a unit specially designed 
to the advantage of the remarkable 
drying, sweetening, and purifying 
capabilities of Linde Company’s 
Molecular Sieves—our chief inter- 
est was in drying protective atmos- 
pheres (hydrogen, dissociated am- 
monia, etc.) for metallurgical work 
—to —— well below —100°F. 
A natural outgrowth of the Molecu- 
Dryer was the Nitro-Gen* —an au- 
tomatic cycling generator which 
produces low cost, high purity ni- 
trogen for blanketing, purging, pro- 
tecting. Our engineering people have 
also explored whole new worlds of 
gas, liquid, and atmosphere drying 
and separating problems. 


NEW DRYING NEEDS 
APPEAR DAILY 

In manufacturing transistors, for 
example, the Molecu-Dryer has 
been vole to effect big economies by 
supplying moisture-free air in place 
of tank nitrogen to protect tran- 
sistor assembling and sealing a 
tions. Other current projects: 
gaseous cb, 


EQUIPMENT DESIGN 
iS DYNAMIC! 


Each new area of work has ne- 
cessitated engineered application of 
standard or special Molecu-Dryer 
models, to provide optimum ad- 
sorption efficiency, top capacity at 
minimum equipment cost, job-coor- 
dinated cycle times, and fast desorp- 
tion and cooling. 


For a comprehensive picture of 
the Molecu-Dryer, write for Bul- 


letin 5703. *Hayes TM 


Cc. 1. HAYES, inc. 


843 Wellington Avenue * Cranston 10,R. 1. 
Established 1905 


5 
— 
= 
a 
| 
TB 
ing and fe mere of liquid or 
gaseous hydrocarbons. 
o 
| MOLECULAR (SiEevES 
® 
pays to see Hayes for metall 
guidance, lab. 


ENGINEERED MECHANICAL SEAL 
... spells out the 
answer to your 
sealing problems 


[ Jecreases maintenance 
expense 


naffected by 
corrosives 


[iJotates with the 


shaft 


djusts itself 
automatically 


abrasive 
liquids 
liminates scoring 
of shafts 
daptable to standard 
stuffing boxes 


essens power 
costs 


For free engineering counsel on 
your sealing problems . . . write 


DURAMETALLIC CORPORATION 
KALAMAZOO, MICHIGAN 


LITERATURE ... 


Drives Dyna-V drives are avail- 

able in capacities from 1 to 1500 
hp. They save space, save weight 
and save money. A complete drive 
bulletin is ava: le. 
118 *Dodge Mfg. Co. 


ublication covers 

complete line of com es self- 

contained variable speed drive units 

and 
ension and charts. 

153A Reliance Electric & 

Engineering Co. 


provide pressure 
seals for electrical leads into sys- 
tems .005 microns 
absolute to psi. Details in 
Catalog 960 which is available. 
123c *Conax Corp. 


Mechanical Seals....Chempro “wedge- 
lock” mechanical seals eliminate 
mounting gland. Bulletins CP-551 
and 575 are available for further 
information. 

L156 *Chemical & Power Products, Inc. 


Chemiseal me- 
chanical seals are available in 
standard sizes to fit all pump shafts 
%” to 2%” shaft. Details in Cata- 


log AD-164. 
11 *Garlock Inc. 


Key manufacturing opera- 
tions employed in maintaining the 
required close tolerances are de- 
scribed in “The Fine Art of Build- 
ing Better Motors”. 

14-15 *Elliott Company 


Spiral bevel-helical re- 
ducers for econo plus efficiency 
on your heavy ve applications. 
& selection data in 
N 


0. 43-AA. 
*D. O. James Gear Mfg. Co. 


Turbines Complete line of single- 
valve, multi-stage mechanical drive 
turbines is described in bulletin 
GEA-7152. Turbines are equip 
with a 4, 6, or 8-inch inlet valve. 
153B General Electric Co. 


Handling & Packaging 


oe bulletin discusses the 
ipping. storing and dis- 
Tote Bins and touches 


use. 
Tote System, Inc. 


Conveyors page brochure in- 
corporates many illustrations of 
engineered systems, special 
tions, and bulk handling equipment 
in a variety of industries. 
153D Conveyor Systems, Inc. 


ers Vane-t: and roll feeders 
for volumetrically controlled feed- 
ing of a wide range of dry —- 
ized or granular materials. Litera- 


ture is offered. 
68e *Fuller Company 


Gas-powered Trucks 
is contained in “Facts & Factors 
about Gas-powered Lift Trucks” 
and “Automatic Industrial Trucks 
Selector Guide” which are available. 
63 *Automatic Transportation Co. 


Materials Handling A wide range 
of ——— offers the best single 
source for solving problems in mov- 

dry bulk materials pneumatic- 
ally. Literature. 
68a *Fuller Company 


* From advertisement, this issue 
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: DESCRIBES 
Nearly 4000 TYPES of 


All types of rubber treads—soft, 
medium and hard—for smooth 
operation on all kinds of floors. 
Featuring Neoprene rubber treads 
= resistant to oxidation, oils: and 
waxes as well as being unaffected 
by most chemicals - expertly com- 
pounded to Darnell standards. 


All casters, whether steel or rubber 
tread, available in swivel and 
stationary models with various top 
plates, stems and fittings for any 
type application, 


Look in the 
YELLOW PAGES 


DARNELL CORPORATION, Lro. 


DOWNEY (Los Angeles County) CALIF 
37-28 SIXTY-FIRST, WOODSIDE 77, L.I.,N.Y. 
36 NORTH CLINTON ST., CHICAGO 6, ILL. 


1000 PEACHTREE N. E., ATLANTA, GA. 


SEAL 
FREE COPY 

MANUAL 
%, EI 
a CASTERS & WHEELS 
Mo 
\\¢ 
briefly upon the benefits of in-plant 
inter-plant 
| 
153 


Typical station arrangements 


Remote control for valves 


In recent years, increasing numbers of manual remote con- 
trols have been installed in industrial power plants and on 
nuclear reactors. These systems are popular because they 
eliminate a great deal of hazardous climbing and permit 
st inexpensive control of a number of widely scattered 
valves. 

Stow Manufacturing Co. makes a complete line of these 
controls, including: flexible shafting, universal joints and 
geared joints. These controls also include standard remote 
stations, intermediate connections and valve couplings for 
both flexible shafting and reach rods. 

Typical installations of this equipment are shown above. 
Sketch “A” shows a flexible shaft that can be used up to 
100 ft. in length and is available in sizes up to 1-5” 
diameter. Sketch “B’ is an installation using geared joints 
that operate in any angle through 340°. 

For complete design data on all sizes of standard flexible 
shafts, geared joints and terminals, write for Design Manual 
5811. 


STOW MANUFACTURING CO. 


121 Shear Street, Binghamton, N. Y. 
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LITERATURE... 


yloader....... Model H-25 Payloader 
offers extraordinary protection such 
as cartridge-type oil filters. A book- 
let “Industrial Materials Handling 
from A to Z” is offered. 
25 *The Frank G. Hough Co. 


Weight Sensing...... Reference manual 
or the application of automatic 
weight sensing systems show how 
the principle can utilized to per- 
form a variety of functions. 
154A The Exact Weight Scale Co. 


Heating & Cooling 


Towers....... A revised edition 
of “Test Your Tower”, a technical 
publication, details the Marley 
method of tower testing. Copies 
are available on 
24 *The ley Company 


Fintube Heaters........ Description of 
unit in an 8-page bulletin shows 
how the fintube maintains low 
metal wall temperatures so that re- 
fractories are not required. 
154B Brown Fintube Co. 


Grate Coolers...... Horizontal and in- 
clined grate coolers are compact, 
easily installed for fast efficient 
cooli of materials. Literature is 
available. 
68f *Fuller Company 


Heat Exchanger Tubing... .Lectrosonic 
is a welded tube with a new con- 
cept of quality, designed specifically 
for long in heat ex- 


angers. . TB-431, 
163 *The Babcock & Wilcox Co. 


Heat Recovery Systems..... Heat values 
in exhausted plant fumes can 
recovered for profitable use in 

rocessing or heating needs. A 
rochure is available. 
99 *Catalytic Combustion Corp. 


Heat Transfer....... Platecoil saves on 
engineering, fabricating and in- 
stalling in comparison with pipe 
coils. Greater heat transfer cap- 


acity permits compact units. Bul. 

62 latecoil Div, Tranter Mfg. 

& Cooling..... Beth-Tec heat- 

ing & cooling transfer systems are 

economical and efficient. Fuil de- 

tails on wide & range 
in 600. 


of sizes in Bu 5 
L152 *Bethlehem Fdry. & Machine 


Preheaters....... Humboldt suspension 
t preheaters for preheating dry, 
pulverized Portland cement raw 
materials with rotary kiln waste 


gars. Literature. 
*Fuller Company 


Rotary Kilns....... with proven design 
& construction for processing a wide 
variety of materials-pre-heating 
and waste disposal are described in 
Bul. No. 118. 

66 *The C. O. Bartlett & Snow Co. 


Steam Traps...... have only two mov- 
ing parts, the lever assembly & the 
bucket. The 44-page steam — 

k discusses trap selection, instal- 
lation and maintenance. 
159 Armstrong Machine Works 


Storage Tank Heaters........ Detailed 
catalog No. 602 describes complete 
line of tanks and includes piping 
diagrams, engineering data and 
complete heating capacity charts. 

154C Old Dominion Iron & Steel Corp. 
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Uniform High Purity in Alkyl Amines Means 


CONSISTENT 
PERFORMANCE 


in your products 
or process 


Top-quality alkyl amines are now 
being shipped from CARBIDE’s 
new production unit at South 
Charleston, West Virginia. 


Utilizing an exclusive new process devel- 
oped in our own laboratories—plus highly 
automated equipment—this new facility 
is producing alkyl amines with greater- 
than-ever uniformity of quality. For you, 
this means consistent performance in your 
end-products or manufacturing processes. 

CarBIDE—an integrated producer— 
offers eleven alkyl amines, including ethyl, 
diethyl, triethyl, propyl, dipropyl, 
di(2-ethylhexyl), isopropyl, diisopropyl, 
butyl, dibutyl, and 2-ethylhexyl amine. 
Buy them individually in any quantity, or 
in money-saving combination shipments 
with other organic chemicals. 

The wide range of properties available 
in this line of amines provides countless 
opportunities for solving your problems 
in processing, tormulation, pa evalua- 
tion in many diverse fields, such as: rub- 
ber accelerators, detergents, dyes, textile 
resins, emulsions, pharmaceuticals, me- 
dicinals, epoxy resin curing agents, coat- 
ings, pesticides, flotation agents, and 
corrosion inhibitors. 

For complete property, shipping, han- 
dling, and storage information on alkyl 
amines or any nitrogen compounds, call 
your CarBiDE Technical Representative, 
or write: Union Carbide Chemicals Com- 
pany, Division of Union Carbide Corpora- 
tion, 270 Park Avenue, New York 17, 
New York. 


UNION CARBIDE 
CHEMICALS COMPANY 


UNION 
CARBIDE 


4 


ON 
“Wedge-Lock” 
mechanical seals 


ine of external 
does not 


requ 
the stuffing 
any modification 


in 
automatically seats the seal 
stator in the stuffing box - 
perfect face-to-face — 
with the seal rotor on the ft. 
Simple and easy t© install—in 
1 only 20-30 minutes. 


~ OTHER ADVANTAGES 

e Completely 

able with Packing 

Simple in Design—Only 8 

Parts 

 Chempro Teflon* Shaft 

Packing—Chemically Inert 

External Seals Adjustable 

After Installation 

¢ Parts Interchangeable 

| Between Seal Styles 

External and Internal 
Seals Available—From 

Vacuum to 100 psi 


CHEMICAL & POWER 
PRODUCTS, Inc. 


5 Broodwoy, New York 4 NY. 


LITERATURE... 


Instruments & Controls 


Computer...... Report describes how 
advanced mathematical techniques 
and the G-20 hign-speed comput- 
ing system team up to reduce over- 
head and production waste. 
156A Bendix Computer Div. 


ter Systems...... ISI 609 infor- 
mation and computer systems give 
practical information for profitable 
control. Case history data are avail- 


able. 
*Information Systems, Inc. 


A complete selection of equi ment 


in Bulletin A-913. 
117 *Swartwout Div., Crane Co. 


Control Panels...... permit automatic, 
remote, one-man control of mul- 
tiple operations. Easily-read panel 
permits visualizing flow of mate- 


rials. Literature. 
68g *Fuller Company 


Controls...... The complete design data 
on all sizes of standard flexible 
shafts, geared joints and terminals 
is contained in Design Manual 
5811, is available. 

154 *Stow Manufacturing Co. 


Copper Determination...... A continu- 
ous automatic method of determin- 
ing copper content of water down 
to values of 5ppb. is detailed in a 
new 2-page data sheet. 
156B Technicon Controls, Inc. 


Electronic Control Station...... Conso- 
trol stations are available for cas- 
cade, ratio and auto-selector sys- 
tems. Additional information con- 
tained in Bul. 21-10 


*The Foxboro Co. 


Fluid Control....... Bulletins are avail- 
able describing Bar Stock Bodies in 
both plastic, design BP or metal, 
design B or BA and may be ob- 
tained on request. 

59 *Fisher Governor Co. 


Frequency Deviation Recorders... .Bul- 
letin describes HF strip and HR 
round chart recorders for use in 
recording any deviations from a 
frequency. 
56C General Electric Co. 


pee V-5 gauges combine small 
size with big-gauge readability. 
Group mounting increases versa- 
tility. A 12-page bulletin is avail- 
able on request. 

150a *Republic Flow Meters Co. 


Infrared Analyzers...... LIRA infrared 
analyzers measure automaticaliy, 
continuously, safely, accurately and 
inexpensively. A etin is avail- 


able. 
51 *Mine Safety Appliances Co. 


Instrument Charts..... Strip charts are 
available in 3, 4, and 12 inch widths 
& circular charts in 8, 10 & 12 in. 
diameters. Further details in Cat. 


*Minneapolis-Honeywell 


Level Indicator....... Electr-O-Level is 
used on polyethylene levels; alu- 
minimum ore levels; pulverized re- 
fractory levels, liquid oxygen levels, 
etc. Bulletin L-1053. 

B175 *Instruments, Inc. 


* From advertisement, this issue 


@ POSITIVE CONTROL OF MATERIALS FLOW 


BeTreR way 
to Proportion 


LIQUIDS TO 
SOLIDS! 


Does your present proportioning sys- 
tem suffer from short range limitations? 
Can one unit run empty and waste in- 
gredients . . . spoil end product? B-I-F 
offers a new concept in the control of 
liquid to solid proportioning in the com- 
bination of its continuous dry materials 
weigher and its closed loop metering sys- 
tem. Fail-safe system — automatically 
stops when either unit is empty . . . pre- 
vents ingredient waste and product spoil- 
age. Forced balance weighing principle 
provides wide range, greater accuracy. 
System governed by simple gravity flow 
. .. Operates automatically, continuously 
... features explosion-proof construction! 


Free Facts 


B-I-F continuous liquids-to-solids 
proportioning system adapts to a wide 
range of applica- 
tions. Spray nozzle 
easily applied on 
liquid unit. Request 
complete details... ¢ 
write for free facts § 
today! 


BiF) Industries 


BUILDERS-PROVIDENCE * PROPORTIONEERS * OMEGA 
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369 HARRIS AVENUE, PROVIDENCE 1, RHODE ISLAND 


(BS 
0, 
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65 
| 
Write for Bulletins CP551 and 575° G100-6 
| 
156 
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Take Guesswork Out of 


Lab Crushing & Grinding 


Sturtevant Design Provides 
Easy Access for Cleanouts — 
Returns Complete Sample 


In seconds, because of “Open-Door” 
accessibility, all Sturtevant crushing or| 
grinding parts are exposed for thorough 
cleanouts. 100% sample return is easy 
to secure. 

Sturtevant laboratory machines are 
ruggedly constructed — design, based 
on production models, gives top lab or 
pilot performance. 

Send for Bulletin No.067, which gives 
full description of all Sturtevant labora- 
tory machines. 


Lab Crushing Rolls: Special lab ss Ca Two models: 
8 x'S in. and 12 x 12 in. rolls. saneiies to 10 
tph. ~_—s models adjust down to 2 . Tires of 


forgings. Automatic adjustable 


lab Jaw Crusher: Crushes hardest rocks at % to 
¥ in. settings. Roll jaw action -— no clogging. Feed 
=—s 2. x 6 in. Capacity to 1900 Ibs. per hr. at 

in. setting. Instant adjustment. Manganese jaws, 
reversible shield. 


5 x 6 in. opening takes 


apacly tol 


lab Swing-Sledge Mill: 
soft, medium, tough or fibrous feed. 
tph. Fines regulate from 1 in. to 20 
of gratings, hammers (or knives). 


le Grinder: Disc type grinders for dry, ag 
soft or medium materials. Three sizes — 6 in.. 

in., and 14 in. take feed as coarse as % in. *.. 
duces 100 mesh fines at capacities to 200 Ibs. per 
hr. on largest model. Regulate :0 to 100 mesh. 
In-operation adjustment. 


STURTEVANT 


MILL COMPANY 
100 CLAYTON ST:, BOSTON 22, MASS. 
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LITERATURE . .. 


au 

when materials reach a predeter- 

mined high or lowel level. Litera- 


ture is av; 4 
68d *Fuller Company 


trol is available 
level changes from 
%” to 150 ft. — switching 
on 
gnetrol on reques 
T1716 *Magnetrol, Inc. 


Liquid Level Controls.... Various float- 
less types and their features and 
oducts are booklet. 

n 


d for your c 
157A Charles SF, Warrick Co. 


uid Level Con 
for controllin: 


systems 
plants which erate all or a part 
electrical requirements. 
General Electric Co. 


*Wallace & Tiernan, Inc. 


Miniature Thermocouple....HT 
miniature ocouple the 
world’s smallest f 
temperature sensor. A 6-page prod- 

uct data folder is offered. 

138 *Baldwin- 

Potentiometer Pyro 
takes accurate temperature-milli- 
volt measurements anywhere. 


=. Instrument Sect. 64-4. 
113 *Thermo Electric Co. 


Gauges for chemical 
plants and refineries. Feature thru 
vision and reflex ee or multiple 
sections. Glass is completely en- 


closed. 
R127 *Strahman Valves, Inc. 


Pressure Regulator Bulletin gives 
specifications for single- vey stain- 
less steel pressure re; tor for un- 
contaminated samp com- 


Instrument Corp. 


Service Gauge A remarkable new 
series of 2% inch gauges brings you 
quality, accuracy & stamina with 
re economy. New bulletin is avail- 
T1717 *Marsh Instrument Co. 

Temperature Controls 
scriptions and_ spec 
given for 17 different types of tem- 

rature controls in an 8-page 


rochure. 
157D Fenwal Inc. 


Pipes, Fittings & Valves 


Corrosion resistant, 

Bat rea chloride, low-torque valve 

at requires only a quarter-turn 

to operate is discussed in bulletin 
bo] contains a cutaway view. 

157E Walworth Co. 


Gear Ope New Converto- 
Gear valve operator has carburized 
alloy steel gears with 4.11 to 1 
ratio. Anti-friction bearings reduce 
operating effort. Information. 

1 *Crane Co. 


* From advertisement, this issue 


Just Publisbed—Tenth Edition 
HANDBOOK OF 
CHEMISTRY 


A Reference by. <4 all apd Physica 
aw Access to Che 

Data Used in choses wok and 
ufacturing 


Edited by NORBERT A. LANGE 
Registered Professional Engineer 


Assisted by GORDON M. FORKER 
General Electric Company 
Here—in a new, improved edition of 
this classic reference—are the most- 
used facts and data in chemistry, 
chemical engineering, and related 
fields. Over 1900 pages of informa- 
tion, much of it in handy tabular 
form, bring you fast, reliable an- 
swers to scores of on-the-job ques- 
tions. You will find in the Hand k 
convenient access to data on the 
chemical and physical properties of 
elements, minerals, organic and in- 
organic compounds, and industrial 
materials, together with practical 
guidance on chemical analysis. Ta- 
bles have been carefully revised in 
line with today’s practice ... and 
include facts on composition and 
properties of plain carbon and low- 
alloy steel —solders and fluxes — 
luminescence — polarography — heat 
capacity standards—and more. An 
extensive index helps you find and 
use data with speed and ease. 10th 

Ed. 1969, pp., 54 x 8, $11.00 


HEAT TRANSFER 


Describes the physical processes, 
principles, and methods of analysis 
of heat transfer. Fundamental 
formulations of heat transfer modes 
are presented, and the book also 
covers phase change processes, com- 
bined mode analysis, exchanger de- 
sign, and analogues. Other topics 
include conduction analysis, numer- 
methods, thermal radiation, 
flow and convection, mass 
non-continuum flow, and 
B. Gebhart, Cor- 
154 illus. and 


ical 
fluid 
transfer, 
many others. By 
nell Univ. 454 pp., 
tables, $10.75 


POLYMERIC MATERIALS 


Provides broad coverage of basic 
polymeric materials us in the 
plastics, rubber, protective coating, 
and textile fiber industries. Polymer 
chemistry, :molecular structure, 
physical properties and engineering 
principles are clearly outlined ... 
and the book discusses in detail fab- 
ricating methods and applications, 
and the various commercial uses of 
specific polymers. By C. C. Winding, 
Cornell Univ., and G. D. Hiatt, East- 
man Kodak Co. 395 pp., 148 illus. 
and tables, $12.00 


FREE EXAMINATION 


McGraw-Hill Book Co., CE-5-1 
327 W. 4ist St., New York 36, N. Y. 
Send me book(s) checked below for 10 
amination on approval. In 10 days I will ~~, for 
book(s) I Poa plus few cents for delivery costs, and 
return unwan book(s) (We 
costs if you remit with this coupon— 
privilege-) 

Lange—Hdbk. of Chemistry, $11.00 

Gebhart—Heat Transfer, $10.75 

Winding & Hiatt—Poly. Matis., $12.00 


— 


days' 


or price and terms outside U. 
Write MeGraw- Hill Intl., N-Y.C. 36 


ain 
Load Control Systems........Bulletin 
GET-2916B describes G-E’s load 
Meter . Varea-meter external 
ver- clamp wW. ves posi- 
tive force. Further 
130 
| 
be 
| CY SOMO. State....-. | 
COMPANY | 
| 
157 | 


‘The 
WESTERN STATES 
MACHINE COMPANY 


General Offices and Plant 
1702 Fairgrove Avenue 
HAMILTON, OHIO, U.S.A. 
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LITERATURE... 


Closures...... Cc es to pro- 
vide greater design formity in 
quick-opening hinged closures for 
blanking off pipeline ends and 
or vesse gpenings, Brochure. 

158A Tube iv. of sie 
‘orp. 


Pilot Operated Valve...... 4-page bulle- 
tin describes Tube-O-Matic® a new 
approach in valve design that was 
originated to solve problems in 
valve wear and maintenance. 
158B Airmatic Valve, Inc. 


Plastic Pipe....... for excellent resist- 
ance to over 300 chemicals. To 
help you make major od savings, 
the new Plastic Pipe t-pak is 
available on request. 

121 *Carlon Products Corp. 


Steel Valves....... Hancock steel valves 
provide the dependable protction 
demanded for appli- 

0} 


cation. Further rmation in 
Catalog 200A. 

16-17 *Manning, Maxwell & Moore 

Valve......... The Penton coated dia- 

P valve is available in %” to 

eet ; manual or mechanical 


operators. Additional information 


with body in wide choice of 
plastics. Soft rubber or elastomer 
plunger seals off fluid flow. Sizes 
ulletin 802D is now-avaii- 


1” to 2”. B 
*W. S. Rockwell Co. 


Valves...... The a valves for any 
chemical installation offering a 
complete line of valve materials, 
both ferrous and nonferrous. Infor- 


on. 
7 *The Wm. Powell Company 


Valves...... feature no large external 
mechanical devices to compress the 
rubber sleeve, unobstructed stream 
flow. Details on types & applica- 


tions in_ booklet. 
158C Red Jacket Valve Co., Inc. 


Valves.....Rockwell-Nordstrom valves 
seal tight. They live longer and 
save money in valve replacement. 
Cost no more than ordinary valves. 
Bulletin V-217 is available. 

129 *Rockwell Mfg. Co. 


Valves, Butterfly..... Double R/L but- 
terfly valves offer dependable 
bubble-tight shutoff. valve 
has many other features described 
in Bulletin 91. 

179 *Continental Equipment Co. 


Process Equipment 


Agitators & Mixers...... Turbine-t; 
propeller (to 120” in tanks to . 


dia.) slow , high speed, air lift, 
vertical turbine ers, mixer-set- 
tler units. Bul. A2-B2. 


*Denver Equipment Co. 


Air Se tors...... Bulletin describes 
features of single and double me- 
chanical air separators with de- 
tailed diagrams of the equipment 


and pertinent technical data. 
158D The Raymond Div. 


Attrition Scrubbers..... High power in- 
ut to efficiently remove sand coat- 
, mix dense slurries. 


x . Bul. A-8505. 
131b *Denver Equipment Co. 
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ti m Li66a *W. S. Rockwell Co 
STATES 
: Is yours one of the growing number of end products whose | | i 
value hinges on perfect crystal structure? Do you strain to |e 

form them, only to lose them during centrifuging? Then, } * 

: Our slow speed discharge, 35 r.p.m. (in reverse 1 

rotation, for stety’s sok) enables’ es to moke this | 
focturer . . . “NO CRYSTAL DEGRADATION!”’ | 
All cycle components are pneumatically operated, too, and _ @ | 

this feature eliminates the possibility of introducing impurities = ro 

into the product through lubrication or hydraulic leakage. i+ & 

158 


Trapping Standardization 


... Steam trap standardization plus standardized 
hook-ups spell lower maintenance costs 


An important weapon in the fight 
against rising maintenance costs is 
standardization. It can reduce the 
variety of maintenance problems 
and simplify those which remain. 
Since we specialize in steam traps 
we'd like to offer some suggestions 
for a trapping standardization pro- 
gram. Such a program involves 
standardization on one make of trap 
and standardization of hook-ups. 


Trap Standardization 
The advantages of standardizing on 
a single make of trap are important 
and can make a big difference in the 
cost and ease of repairs because— 

i. You can carry a more complete 
stock of repair parts with a smaller 
inventory. 

2. Maintenance personnel has the 
opportunity to become expert on 
one make rather than be “jacks of 
all traps.” 

3. As an exclusive user of one 
make of traps you become a pre- 


» ferred customer of your trap repre- 


sentative and can be sure of getting 
the best possible service. 

4. You can enjoy the advantages 
of standardized hook-ups. 


Standardized Hook-ups 
Standardized hook-ups facilitate and 
reduce the cost of both original in- 
stallation and maintenance. By 
adopting standards for the dimen- 
sions of all fittings, including nipples, 
each hook-up for a given size of 
trap is identical and can be fabri- 
cated in the pipe shop. 

Unions should be used so that 
when a trap needs repair, the unions 
can be uncoupled, the trap lifted 
from the line and a spare carrying 
identical length nipples and half un- 
ions slipped into place. In as little 
as a minute or two a faulty trap 
can be replaced. The faulty trap can 
go back to the storeroom for repair 
when convenient and then be put 
into stock as a spare. 

Figure 1 shows a typical stand- 
ardized hook-up used by a major 
chemical manufacturer. Note how 
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ARE 
MINIMUM SPACE INSTALLATION 


LONG RUNS - PIPE TOBE 
PITCHED TOWARD TRAP, 


TRAP TOBE INSTALLED 
BELOW CRAIN POINT IF 
POSSIBLE IF NOT POSSIBLE, 
ACHECK VALVE MUST BE 
ON INLET SIDE 
oF TRAR 


Re 
% GATT VALVE - SCRD - - 
VALVE RD - 200° ws 


CHEL WAVE: XRD -2 WSF = 
ELL - 
90° STREET 
TM A: 


Fig. 1—Typical standardized instal- 
lation hook-up used by a leading 
chemical manufacturer. 


the hook-up provides the following 
advantages: 

1. Test valve in trap cap permits 
fast, easy checking of trap operation. 

2. Strainer ahead of trap protects 
it against dirt and scale. 

3. Blowdown valve in strainer pro- 
vides easy cleaning. 

4. Check valve in discharge line 
isolates trap when test valve is 
opened. 

5. Shut-off valves and unions 


Fig. 2—Armstrong traps have only 
two moving parts—the lever assembly 
and the bucket. Nothing much to go 
wrong here. 


ahead of and following trap per- 
mit removal of entire trap from line. 

Another important consideration 
for getting the most from a stand- 
ardization program is accessibility 
of the traps. Insofar as is possible, 
traps should be located so that they 
are convenient for inspection. The 
easier it is to locate and get at a 
trap, the less likelihood that it will 
be overlooked. 


What Make of Trap? 
(This is the Commercial) 
Obviously, a trap standardization 
program shows the best results when 
the make of trap selected is the one 
that gives the best service. Natu- 
rally, we think the make should be 
Armstrong and fortunately a lot of 
trap users agree. Here are some of 
the advantages of standardizing on 
Armstrong that have been pointed 

out by these users: 

1. Armstrong traps work. They 
don’t leak steam and they do dis- 
charge condensate and air as fast as 
they reach the trap. And they work 
with any return system. 

2. Armstrong traps aren’t “prima 
donnas.”’ They need no special care 
or coddling. Valve and seat are hard- 
ened chrome steel. Lever assembly 
and bucket are stainless steel and 
these are the only moving parts. 

3. Armstrong traps aren’t ‘‘or- 
phans.” You can always get parts 
and service from nearby Factory 
Representatives and stocking dis- 
tributors. 

4. Armstrong traps are guaranteed. 
If you’re not completely satisfied you 
can return the traps for refund of 
purchase price. 

More Information 

The 44-page Steam Trap Book (free 
on request) gives a lot more facts 
on trap selection and installation. 
Call your local Armstrong Repre- 
sentative or write Armstrong Ma- 
chine Works, 8584 Maple St., 
Three Rivers, Michigan. 


@® ARMsTRONG 
STEAM TRAPS 
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* 
sizes 
0-40 | | 
“ed 
60-150] Ae 
CAPACITY 
Nores: @* 
OF MATERIAL FOR TYPICA HOS 
DESCEIPTION 
iva 
| 6 | StL 2 
CAST 
STAINLESS 
: ASSEMBLY 
Pf valve and seat) 
STEEL BUCKET 
f 
cast 
SEMI-STEEL 
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MOVE SEMI-SOLIDS 


fast and 
smooth 


with VIKING ROTARY PUMPS 


Moving thick, viscous materials is routine work for this 
Viking Pump because it’s made to do that job. Regard- 
less of the material to be pumped, Viking rotary pumps 
are built to cut your costs and engineered to do the 


job better. 


For example, like the unit shown above... 


e The pump is all bronze. 

e It has an 8” suction and a 6” discharge. 

e It has a steam jacketed casing and head. 

e It delivers a corrosive, thick material of 
350,000 S.S.U. viscosity, at 50 G.P.M. 
against 150 P.S.I. 


You may be surprised, surely you'll be pleased, to learn 
how easily Viking Pumps can 
handle semi-solid materials for you. 


For more details, send today for Catalog CC 


VIKING PUMP COMPANY 


Cedar Falls, lowa, U.S.A. + In Canada, It's ‘‘Roto-King’’ 
See Our Unit In Chemical Engineering Catalog 


LITERATURE . . . 


Cnet Separations...... new 
pe ad brochure, “Centrifugal Sepa- 

ra for the ‘Hydrocarbon Proc- 
essing Industry.” Bulletin 2800 is 
on request. 
160. Dorr-Oliver Inc. 


Centrifugals...... feature no sitet 
degradation. All cycle components 
are pneumatically Full 
agg contained in Bulletin 


158 ‘*Western States Machine Co. 


Continuous Dewatering Presses...... 
Catalog “A” contains complete in- 
formation that can help By with 
ooling 


BL ies *Davenport Machine & Foundry 


Converters...... Chemical & Plastic. 
converters are available in a variety 
of sizes. Complete information on 
all models is available on your re- 


quest. 
TL 165 *Mitts & Merrill 


Disperser-Homogenizer...... A fully il- 
lustrated brochure is available on 


request describing the man types 
and sizes of the disperser-hom 
enizer for varied processes. 

160C Tri-Homo Corp. 
Lectrodryers dry air to a very 
low de int to keep arenes on 
the straight & narrow A oy Case 
history sheets and ‘drying 
help are offered. 

133 *Pittsburgh Lectrodryer Div. 


ee Oriad Desiccant dryers offer 
complete reactivation, perfect tem- 
perature control, and fall automatic 
operation. Further details in Bul- 


letin D-1 
45 *The C. M. Kemp Mfg. Co. 


Filters...... Durco-Enzinger dry cake 
discharge filters are designed for 
simple, fast recovery of even the 
heaviest cakes. Listing of filtration 
in Bul. EF/2a. 

*The Duriron Co., Inc. 


Filter Leaves..... Bulletin No. 583 con- 
tains complete information on 
multi-metal properly designed filter 
leaves. They offer maximum oper- 
ati efficienc 

L 126 * uulti-Meta: Wire Cloth Co., Inc. 


Flakers.. ... for rapid & continuous 
conversion of molten products to 
solid flakes. or open 
types may be used — many 

roducts in a flake 
62 *Gosiin Birmingham Mfg. Co. 


Gas and uid Drying. ...The Molecu- 
Dryer for your many new dry 
needs. A comprehensive picture 0: 
the a is contained in 
Bulletin 5 
R 152 


*C. I. Hayes, Inc 


IMP Mill...... Catalog 87E shows the 
many appileations multi- 
such as 


purpose 
grinding, miblending, separating, 


conv: 
716 Hogineering, Inc. 


Jaw Crusher..... with cast steel frame 
anti-friction side bearings and 
borg ngs are covered in de- 
tail in Bulletin pag = Sizes from 
2%” x 3%” to 36 6” 
131d sDenver Equipment Co. 
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Centrifugals.....Catalog describes and 
illustrates “<Center-Slung” centrif- 
Includes alignment chart for 
| 
head port 
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HOW FAR...AND HOW FAST... 
can you use computer control profitably? 


BAILEY 700 SYSTEMS CAN HELP YOU 
DETERMINE THIS—ONE STEP AT A TIME 


Can computer control be used—profitably _ 
—in your process operations? 
Where and how? 


The answer often lies in intermediate 
stages of improvement in sensing, measur- 
ing, controlling, computing. 

Bailey engineers can help you determine 
and prove — one step at a time — how far 
analog or digital systems can be profitably 
applied in your operations. Bailey is 
equipped, by broad experience, to provide 
single-source responsibility from sensing 
and measuring instrumentation to com- 
plete automation. Bailey 700 Systems are 
installed, in operation, or on order, at loca- 
tions from coast to coast and throughout 
the world. 


Find out what this Bailey background can 
offer. Contact your Bailey District Office. 


SIX STEPS TO FULL AUTOMATION 


Centralize and simplify information display — 
use analog and digital techniques to clarify infor- 
mation, aid operator understanding, improve 
reliability of interpretation, and save space. 
Extend use of interlocks and limiting circuitry— 
use digital solid-state components to extend super- 
visory controls, thereby minimizing effects of 
human error. 

Increase use of automatic sub-icops— simplify 
and standardize the starting, controlling, and stop- 
ping of major plant components and sub-systems. 
Extend on-line controls—integrate sub-loops, 
interlocks, and limiting controls with conventional 
controls to secure automatic operation over full 
range, once unit is on the line. 

Provide performance monitoring—add computing 
facilities to provide significant up-to-date calcula- 
tions for operation improvement and maintenance 
scheduling. 

Integrate all system elements — add start-stop 
control to provide full automation, the ultimate goal. 


CHEMICAL & PETROLEUM DIVISION 
BAILEY METER COMPANY 


1054 IVANHOE ROAD « CLEVELAND 10, OHIO 
in Canada—Bailey Meter Company Limited, Montreal 
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FEATURES 


--- ASSURES 
GREATER 
OPERATING 
EFFICIENCY 


This 60” dia. x 72” flaker was designed and built for a jor chemi- 
cal company to convert molten organic chemicals to solid The 
unit features: 

® Air operated knife holder s# Special monel construction double shell 
_ drum Enclosure confines obnoxious vapors = Feed pan projects 
/ to rear for access to and inspection of overflow adjustment 


More detailed oe ea on ae and other G-B designed and built 
equipment is yours for the 


MANUFACTURING CO., INC. 
BIRMINGHAM, ALABAMA 


FILTERS @ EVAPORATORS 
PROCESS EQUIPMENT 


LITERATURE . . . 


Mills, Ball & Rod... ..in sizes 10’ x 20’. 
All steel construction for wet or 
dry grinding systems. Additional 
information contained in Bul. B2- 


B20. 
13lc *Denver Equipment Co. 


spur gear ves. Qua e 
.-20 mesh to 


400 mesh... 
micron sizes on some materials. 


Catalog. 
125 *Williams Patent Crusher 


Nauta Mixer offers new 
three-way action. It features high- 
est mixing accuracy, lowest mix 
time, easy addition of liquids, starts 
under f load, etc. Bulletin. 

*The J .H. Day Co. 


Mixers... .. New Shear-Flow continuous 
mixers cut processing cost, elimi- 
nate costly equipment and offer 
versatile adaptability. Further in- 
formation in Bulletin RL-200. 

120 *Gabb Special Products, Inc. 


neice Brochure contains com- 
list: for all standard 
wi MS numbers, AN 

Dash numbers, I.D., O.D. 
and wall thickness data. 
162A Tetrafluor, Inc 


0-B86. 
*Denver Equipment Co. 


uipment..... for every serv- 
ice. Steam generators, steel valves 
& fittings, refrigeration equipment 
produced from special materials are 
available. Literature. 
78 *Henry Vogt Machine Co. 
ming System...... Continuous 
liquids-to-solids proportioning sys- 
tem adapts to a wide — of appli- 
cations. Facts booklet is available 
on request. 
R 156 *B-I-F Industries 
nt Feeders..... Both wet and dry 
eeders are available. Many stand- 
ard units in stock. Complete infor- 
ma‘*'7n on these feeders in Bulletin 
F6-B8. 
13le *Denver Equipment Co. 
Samplers..... Continuous mechanical & 
for dry, solution or 
Complete sam- 
pling le pi 


uipment. 
"Equipment Co. 


Screens...... wea efficient wet or dry 
“True-Circle” eccentric 


ommel 
x 60” x 120”. Bul. S3-B15. 
131k *Denver Equipment Co. 


Scrubber..... Turbulaire scrubbers will 
clear your dust and fume problems. 
A unique jet-action principle is the 
reason. Literature is ava le for 


further details. 
B176 *Western Precipitation 


Spiral Rake Thickeners..... move set- 
tled materials to center in one revo- 
lution. Acid roof construction 
available. Fu information in 


Bul. T5-Bé6. 
1311 *Denver Co. 


Tube Mills..... for wet or dry gue 
Available from 2 to 10 feet i. 
eter; 6 to 35 feet in s 
or multiple compartments 


Bulletin in 18-B- 2.” 
Hardinge Co., Inc. 
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YOU GET BETTER FIT, 
EASIER ROLL-IN AT LOWER COST 


with B&W Lectrosonic Heat Exchanger Tubing 


Uniformity of dimensions. Strength of weld. Proper combination of 
physical and mechanical properties. This is the way B&W produces 
its Lectrosonic® carbon steel heat exchanger tubing to be sure it fits 
perfectly and rolls in easily for fast, economical installation. 

You save on initial cost, too, because Lectrosonic heat exchanger 
tubing costs much less than seamless which it has been designed to 
replace. And there’s no sacrifice of quality. B&W’s integrated quality 
control procedures—with 100% ultrasonic testing of the weld in line 
production—results in a tube equal or superior to seamless. Care to 
investigate? Just call your local B&W District Sales Office or write 
for Bulletin TB-431. The Babcock & Wilcox Company, Tubular Prod- 
ucts Division, Beaver Falls, Pennsylvania. 


THE BABCOCK & WILCOX COMPANY 


TUBULAR PRODUCTS DIVISION 


Seamless and welded tubular products, solid extrusions, seamless welding fittings and forged steel flanges—in carbon, alloy and stainless steels and special metals 
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Atlanta, Ga. « Baltimore, Md. « 


Tenn. 


Night or day .. . Mathieson CO, 
is a short truck ride away 


When you want carbon dioxide fast, call your nearby 
Olin Mathieson warehouse. Our truck fleet and rail cars 
deliver CO2 around the clock. In any form. In any 
quantity. For any use. To any place. 


Send for our informative booklet on the economical use of 
carbon dioxide. Write: Otis Maruigson, Baltimore 3, Md. 


Taye 
CHEMICALS DIVISION 


Sales office and warehouse locations: 


Birmingham, Ala. « Charlotte, N.C. * Chattanooga, 
Chicago, Ill. Greensboro, N.C. ¢ Jacksonville, Fla. Memphis, Tenn. 
Nashville, Tenn. « Newark, N.J. « New Orleans, La. « New York, N.Y. ¢ Norfolk, Va. 
Philadelphia, Pa. « Richmond, Va. « Saltville, Va. * Washington, D.C. 


LITERATURE... 


Vacuum Filter...... Unlike all other 
vacuum nets this filter offers no 
rom pum: cylinder esc 
bulletin is ble. 
d Machine Co. 


Pumps, Fans & Compressors 


How a lobe-t 
positive displacement blower deliv- 
ers a metered amount of air against 
varying pressures with a m um 
amount of friction. Bulletin. 
164A Sutorbilt Corp. 


Piston..... Non-lubricated 
ringless piston compressor assures 
absolute contamination-free com- 

on of dry or moist gases. In- 
ormation, specifications. 
134 *Sulzer Bros. Inc. 


Rotary com- 
ps are vibration- 
installed anywhere. 


on ee. valves, gauges, 
Portable systems, etc. 


Plastic Pump ...... Series all 
molded Penton plastic pump can be 
supplied with drip-proof, totally 
enclosed or explosion proof motors. 


Information. 
37 *Kraloy-Chemtrol Co. 


Pump...... Liqui-Seal unit line ends 
packing box or seal 
tailures forever. Pumps all liquids, 
is always “eo takes minimum 


floor space. Bulletin. 
136 *Johnston Pump Co. 


7. Vacuum..... The new Series H 

icrovac pump is designed for com- 
tness. Information about 

lator ‘are plus — Slide Calcu- 


oredr. J. Stokes Corp. 


Pump, Vertical Centrifugal....for han- 

frothy liquids or coarse, sand 

slurries, constant or intermittent 

flow. Capacity to 450 gpm. Bul- 
letin P10-B5. 

131p *Denver Equipment Co. 


ar Special abilities to help 
solving ‘ough application prob- 
lems. On-job-capability proved in 
many nuclear applications. Infor- 
mation in Bulletin 1070-2. 
101 *Chempump Div., Fostoria Corp. 


Pumps..... New bulletin on Q and SQ 
pumps explains how either of these 
units can help to reduce liquid- 

costs in your plant. Avail- 
on 


e LaBour Co., Inc. 


DMR pumps interchange- 
feature allows tailor made 
construction from standard parts 
to fit your needs. Information is 
contained in Bulletin B-1610. 
22 *Peerless 


ps 

while an rating. 

Sixes 1” to 
capacity to 1 


B12 o 
131g *Denver Co. 
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| High Vacuum Equipment.......8-page 
catalog summarizes complete line 
‘an of high vacuum _ mechanical and 

} 


M & M chemical and plastic 
converters have many new 
features for smoother, more 
profitable operation 


The exclusive design of small staggered and tapered cutting knives in the 
large cylinder gives the M & M Converter a slicing action instead of 
chopping or hammering . . . to relieve impact shock from bearings, shaft 
and basic construction. The large rotating cylinder mounted between heavy- 
duty roller bearings does not require any flywheel and the well-balanced 
design of the M & M all-welded steel construction assures trouble-free 
operation with the least amount of maintenance. These Converters are 
available in a variety of sizes. Shown are three models which are avail- 
able with top or side intake and side or bottom discharge. 


Write today for complete information. 


MITTS & MERRILL 
1007 SO. WATER ST. * SAGINAW, MICHIGAN 


BUILDERS OF WORK-SAVING, MONEY-SAVING AND MATERIAL 
RECLAIMING MACHINERY SINCE 1854. 110 


“PRESSING — DRYING INSTRUMENT CHARTS 


EME Strip charts available in 3, 4 and 12 inch 


Continuous DeWatering widths, circular charts in 8, 10 and 12 
Presses inch diameters. Made to resist expan- 

; nee, sion, shrinkage, humidity, dryness and 
ROTARY DRYERS heat. Close control of sizing gives clear 
Steam Tube, Hot Air record lines with minimum pen pressure. 
and Direct Fire | Charts are among the many thousands 


ies—all 

: Water and Air can help your in- | 

struments per- 


MAKE THIS SIMPLE TEST | format their very 
Pick up a handful of your wet material 

and squeeze it. If you can remove sur- gan OO Get details from 
plus moisture without difficulty and re- | j eae | |= your Honeywell 
tain solids in your hand, it is quite pos- | field engineer, or 
sible that a Davenport Continuous | , = write today for 
Press will do a very satisfactory job | Catalog G100-6. 
of mechanically removing moisture | og 

for you. MINNEAPOLIS-HONEYWELL, Wayne and 
Let us send you our complete cataloga”|_ woes one a Windrim Avenues, Philadelphia 44, Pa. 
For quick reference, see the CHEMICAL — Davenport Continuous in ‘Canada, Honeywol Controle, 
ENGINEERING CATALOG 1953-54-55, ore available in three sizes. 


» daven Or macuine and 


DAVENPORT, FOUNDRY COMPANY 


CuemicaL ENGINEERING—May I, 1961 


Honeywell 


165 


VEO 
\ 
. 
= 


VALVES 
for TIGHT 
SEALING | 


inthose 
TOUGH PROCESS 
_ APPLICATIONS 


PENTON 
COATED 
DIAPHRAGM 


This valve uses a rubber diaphragm to seal 
the fluid in valve body and a rubber covered. 
disc to close the valve tight. Penton coating of 
body provides protection against corrosive 
action. Valve has high capacity—low pressure 
drop. Available in ¥2” to 6” sizes; manual or 
mechanical operators. Air diaphragm operated 
unit shown here. Write for Bulletin 800C. 


ALL 


with body in wide choice of plastics. 
rubber or elastomer plunger seals off 
fluid flow. Full straight-thru design, with no 


@rea when full open, minimizes pressure loss, 
Sizes 1” to 2”. Write for Bulletin 802D 


LITERATURE... 


Pumps, SRL (Rubber 
available in “TRU-GLANDLESS” 


No sealing water, no 

no slurrry dilution. 
ormation in Bul. P9-B28. 

131i *Denver Equipment Co. 


Pumps...... move _ semi-solids 
fast and smooth. Feature 6 inch 
discharge port, steam jacketed cas- 
ing & head and 8 inch suction port. 


Catalog CC is offered 
160 *Viking Pump Co. 


Services & Miscellaneous 


Casters & Wheels..... All types of rub- 


ber treads for smooth ceration on 
all kinds of floors. A new manual 
is offered describing nearly 4,000 


*Darnell Corp. 


Corrosion Control. ....Folder describing 


various corrosion control systems is 
a practical guide to primary pro- 
tection and preventive maintenance 
of all metal surfaces. 
166A Truscon Laboratories 
Resistance..... Various kinds 

of corrosion the different 
ven a thorough review in a e 
rochure “Harper Guide®. 


Corrosion 
166B H. M. Harper 


eering......Information on com- 
plete low-temp. service from gy 
engineering of complete plants & 
custom-d equip. to 
consultation & plant erection. 
149 *American Air Liquide 


et Apparatus...... Bulletin describes 


use of jet apparatus in many of the 

pulp and paper industries processes; 
udes sheets, 

drawings and performance 

166C Schutte and ae Co. 


Furniture 
page catalog provides a quick refer- 
ence implement for c planning 
of laboratory & hospital installa- 
tions. Available on request. 
L 128 *S. Blickman, Inc. 


Machines Bulletin 067 
gives a full description of all labo- 
ratory machines. Des: 
easy access for cleanou 
sample. 

*Sturtevant Mill Co. 


Comprehensive 
Ca outlines full range 
of clo ges includes a chart 
show e gloves 
for various chemical usag: 
166D Advance Glove : Mfg. Co. 


Square Foot Convertor..... Conversions 


for plastic sheets up to 67” by 102” 
are found in a reference book that 
gives and sheet, 


rod and 
166E Plastics & 
Supply Corp. 


Cleaning... .. 14-page booklet 
“Chemicals for Ultrasonic Clean- 
ing” gives information on physical 
properties of most commonly used 
chemicals. 
166F Branson Instruments Inc. 


obstructio reducti 
eta tion in cross section | Water Stills.....Bulletin 340 describes 


automatic water stills that incorpo- 
rate three significant safeguards 
to purity. Available in te to. 100 
per ca ities, 

. Stokes Corp. 


* From advertisement, this issue 


PROFESSIONAL 
SERVICES 


E. J. CORELL 
ENGINEER 


THE KULJIAN CORPORATION 


Consultants @ Consulting @ Constructors 
Chemical @ Industrial @ Process 
1200 N. Broad St. Phila. 21, Pa. 
Offices Throughout the World 


CHAS. T. MAIN, INC. 


Engineers 


TECHNICAL AID SERVICE, INC. 
Researchers 

bibl blicatio in of 

sc graphs engineering, electron 


1500 West Third Avenue Columbus 12, Ohio 
HUdson 8-2248 


VON BREE, INC. 
Consulting Chemical Engineers 
SPECIALISTS IN SULFURIC 


20 Monterry Drive Newark, Delaware 
ENdicott 8-3674 


The Consulting Engineer 


By reason of special training, 
wide experience and tested ability, 
coupled with professional integrity, 
brings to his client detached en- 
gineering and economic advice 
that rises above local limitations 
and encompasses the availability 
of all modern developments in the 
fields where he practices as an ex- 


pert. 
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Employment Opportunities 
CHEMICAL 


PROCESS CE’s nation-wide coverage brings you tips and 
ENGINEER information on current opportunities in job functions 


throughout the chemical process industries. 
Excellent opportunity with an inter- 
nationally known Eastern firm of 
Consulting Engineers for Chemical > Displayed Rates—$54 per inch » Undisplayed Rates—$2.10 per 
Engineer with diversified process for all ads except on a contract line, 3 lines minimum. To figure 
experience. Thorough knowledge of basis; contract rates on request. | #dvance payment count 5 aver- 
fertilizer plants producing am- An advertising inch is measured age words as a line; box number 
monium nitrate, ammonium sulphate, ii rticall , : counts as 1 line. 10% discount if 
urea, etc. necessary. Position re- in. vertically on a column; 3 fyi payment is made in advance 
quires prospective customer con- columns, 30 in. per page. Subject for 4 consecutive insertions. Not 
to the usual agency commission. subject to agency commission. 


ability to design and administer 
chemical engineering projects. 


Write for appointment, giving 
complete resume of experience. 


Class. Adv. Div., 
P. O. Box 12, N. Y. 36, N. Y. 


ee The Chemstrand Corporation—a major producer of chemical 


textile fibers—is seeking the following for attractive systems 
ADDRESS BOX NO. REPLIES TO: Bow No. engineering and applied mathematics assignments in its 


Clussified Adv. Div. of this publication. 
Engineering and Development Department: 


CHEMICAL ENGINEERS—B.S. or higher degree with grad- 
ONBAN FRANCISCO 11: 266 California Bt. uate study in process dynamics, control system theory, 
computer applications, applied mathematics, or chemical 

POSITIONS VACANT kinetics. Duties will consist of developing mathematical 
Engincer—Famitiar with Crushing, Grinding models of chemical processes from studies involving 
and Allied Equipment to supervise and ad- chemical reaction kinetics, equipment dynamics and auto- 


ini di ified P i Department. 
Minimum requirements are Engineering De- matic controls. Computer experience desirable. 


ence. Must be imaginative, cost conscious 


d able to handl | effectively. 
study in numerical analysis, statistics, operational math- 


and desired salary in application. Apply ematics, or partial differential equations. Duties will 
consist of applying advanced mathematical techniques 
for computers to assist in process studies and other 


Process Design E West Coast Engi- 
neering Company has a senior position for scientific projects. Computer experience desirable. 


lified Design Engineer, pro- ‘ 
ficient in electronic computer ‘programming CONTROL ENGINEER—B.S. or higher degree with graduate 
Si. study in control system theory, electronic analog com- 
puters, advanced electronics, random processes and noise, 
SELLING OPPORTUNITY AVAILABLE or advanced mathematics. Duties will consist of develop- 
Salesman: Adhesives, Coating, Sealants, tor ing and testing control systems for chemical processes 
applications. Wide range of products. Well and evaluating analytical instruments and special-purpose 
established company with advertising pro- computers. Analog computer experience desirable. 


gram. Several territories open. Write to 
Mr. Martin Tishler, The Magichemical Com- Salaries commensurate with indicated responsibilities and per- 


, Brockton, M husetts. 
sonal qualifications. Excellent working conditions and benefit 
EMPLOYMENT SERVICES programs. Southeastern location offers attractive family living 

and recreational opportunities. Send resume of academic and 
a substantial salary increase, more opportu- employment background (indicating salary history and require- 


nity or different location? This national 50 
year old service connects you with best open- ments) to Manager, Employment-Recruitment, Box ED22 


ings. You pay us only nominal fee for negoti- 


placement fee. Present position pro . In THE 

complete confidence, write for particulars, RP 

R. W. Bixby, Inc., 653 Brisbane Bldg., Buf- CO ORATION 


falo 3, N. Y. DECATUR, ALABAMA 


POSITIONS WANTED 


Management-Chemical Engineer. Experi- POSITIONS WANTED 
enced plant manager, plant-production su- Your in quiries to Adverti 


erintendent. Broad chemical, fats, oils, 
‘ood experience. PW-6447, Chemical Engi- = ill Have Special Value ... 
‘or 


neering. Chemical engineer, ase 37, Twelve 
rati engineerin management. | Ye#"s experience im production and researc 
1940. Inorganic tad organic ex- | turpentine, gum rosin, tall oils and pine 
perience. Cost-conscious, progressive, ingen- oil. Also vegetable oils. Two patents pend- 
ious. Prefer smaller company, South or East. | ing on research of terpene products. Will 
PW-6548, Chemical Engineering. relocate. PW-6536, Chemica! Engineering. 
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lisher, if 
ertisers value 
ion you read. 
publishers to 
‘e advertisers 
products or 


EMPLOYMENT OPPORTUNITIES . . 


San 
Francisco 


Refinery and Chemical Divi- 
sion offers immediate employ- 
ment opportunities for me- 
chanical, chemical or instru- 
mentation engineers capable 
of assuming responsibility on 
design of major petrochemi- 
cal, refinery or similar proc- 
essing units. 

Relocation allowances cover moving 
costs plus transportation reimburse- 
ment for you and members of your 
family. If you have an interest in a 
San Francisco assignment, please send 
a resume of experience, including your 


resent and required salary to George 
. Copeland, Manager of Personnel. 


Bechtel 


Corporation 
220 Montgomery Street 
SAN FRANCISCO 


When you think of your 


top brains in your field. You'll be 


tive, timely and exciting, you may 
looking for. 


information by writing to: 


New York 


ME’s, CHEM E's, EE’s, plus CIVILS 


When you think of INTEREST 


think of your job 


When you think of GROWTH 


think of your job 


When you think of CHALLENGE 


think of your job 


job, 
think of McGRAW-HILL 


An engineer-editor on a top magazine goes hand-in-hand with interest, 
growth and challenge. In such a position, you meet and mingle with the 
“in the know” about new developments 
by getting the facts and evaluating them for other engineers. You'll see 
your work in print. If you like engineering but crave work that is imagina- 


be one of the engineer-editors we are 


If you want growth, interest and a challenge in a job, ask for additional 


Mr. Jack Coyne—Room 506 
McGraw-Hill Publishing Company 
330 West 42nd Street 


36, New York 


PROCESS 
EVALUATION 
ENGINEER 


Chemical engineer with minimum of 5 
years’ experience in product and process 
development and economic evaluation. 


Some knowledge of product pling and 
market evaluation would be helpful. Will 
evaluate new products and processes in 
flexible packaging films and related areas. 
Reply in confidence by resume to— 
RECRUITMENT MANAGER 


AMERICAN VISCOSE CORP. 


1617 Pennsylvania Bivd. 
Philadelphia 3, Pa. 


Equipment Searchlight 


CE’s Searchlight spots the big bargains in used, resale 


and rented equipment. Check this issue’s listings—most com- 


plete in the field—for items 


» Coverage — National Equip- 
ment and facilities—used, resale 
and rental—for the process in- 
dustries. For sale, wanted, for 
rent. 

®» Rates—$21.75 per inch for all 
ads except on a contract basis; 
contract rates on request. An ad- 
vertising inch is measured Z in. 


you need now. 


vertically on a column; 3 col- 
umns, 30 in. per page. Ads ac- 
ceptable only in display style. 

> Closing date—May 29th issue 
closes May 5th. Send all new 
ads to Chemical Engineering, 
Classified Adv. Division, P. O. 
Box 12, New York 36, N. Y. 


PROCESS ENGINEERS 


McKee of Cleveland, Ohio offers perma- 
nent career opportunities with a rapidly 


professional organization. 
uals ggg a minimum of 10 
experience design of petro sooty 


or general chemical pro- 
ducing we afforded unlimited 
advancement 


G. VICTOR HOPKINS 
ARTHUR G. McKEE & COMPANY 


2300 Chester Ave. Cleveland 1, Ohio 


VALUES GALORE 


i—S.S. Autociave 30 Gals. psi. 
i—Devine 10 Shelf Vac. Shelf pay 
i—Kent “High . 3 Roll Mill x 32”. 
2—Day 40 Gal. 

i—Eppenbach iH H ixer XP Motor. 
— M20 rin $.8.—20 HP XP 


Filters —14-4 & 8-3. 

ercules 16” it T 316 S.S. Filters w/Dia- 

Pum 
—Day 2000 = "Staintens Blender. 
—Cyclotherm Boller Fired 
—Ptaudier Reactor G.L. 300 Gals. 
Your In 


We_Buy Your Surplus. Send Us 
The Machinery & Equipment Co., Used 
EQUIPMENT CORP. 
Newark 5, N Morket 2-3103 
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SOLVENT VAPOR 
RECOVERY SYSTEM 


sure Hydraulic Pumps Triplex, 500 GPM @ 


polyethylene containers. 


PROCESS EQUIPMENT SALES CORP. 
4205 Fullerton Ave. 


Stainless; 10,000 gal. adsorbers; copper 
condensers; fractionating column; stainless 
stills; ball mill shells; Aldrich High Pres- 


1200 PSI; w/400 H.P. motors; 10,000—5 gal. 


Detroit 38, Mich. 
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. EQUIPMENT SEARCHLIGHT 


BRILL FOR VALUES 


2—Sharples C-20 and C-27 Super-D 
Hydrator, 316 S.S. 


1—Bird 18” x 28”, Sclid Bowl, Continuous, 
304 S.S. 

2—Bird 24” x 38” Solid Bowl Continuous 
304 S.S. 

1—Bird 36” x 50”, Solid Bowl, Continuous, 
347 SS. 

1—Bird 40” x 60” Solid Bowl Continuous, 
316 S.S. unused. 

3—Sharples PY14, PN14 Super-D-Canters 
316 S.S. 

2—Fletcher 48” Suspended 316 S.S. Per- 


forated Basket. 
2—Sharples #16, 304 S.S., 3 HP motor. 


REACTORS—EVAPS— 
CONDS—TANKS 


1—100 gal. 304 S.S. jacketed agitated Re- 
actor 


3—Pfaudler 200 gal. glass lined jacketed 
Kettles. 

1—300 gal. Hastelloy B jacketed Kettle. 

1—650 gal. 304 S.S. Reactor with 100 sq. 
ft. Bayonet Heater. 

1—550 sq. ft. Buflovak monel single effect 
Evaporator. 

enon gal. S.S. Mixing Tank with nickel 
coils. 


— 6000 and 2000 gal. Rubber Lined 

Tanks. 

oe gal. rubber lined Tank 10’ x 

1—1500 gal. Stainless Pressure Tank, 5’ x 
10 

1—2,000 gal. horiz. 304 $.S. tank, 5’ x 12’. 

1—2500 gal. vertical 304 $.S. Tank, 8’ x 7’. 

1—12,000 gal. horiz. steel Pressure Tank, 
7'6" x 36’, 200 psi. 

2—Glascote 26 sq. fi. glass lined jacketed 
Condensers, UNUSED. 

4—Stainless Heat Exchangers; 536, 370, 
315, 250 sq. ft. 

1—24” dia. x 35’, 304 S.S. Bubble Cap 
Column. 


Partial List of Values—Send for Complete Circular 


BRILL EQUIPMENT COMPANY 


35-61 JABEZ ST., NEWARK 5, N. J. Tel: MArket 3-7420—N. Y. Tel. RE 2-0820 
TEXAS OFFICE: 4101 San Jacinto St., Houston 4, Texas—Tel: JAckson 6-135! 


FILTERS 

1—#5 Sweetland Filter 304 S.S. 120 sq. ft. 

1—Oliver 6’ dia. Horizontal Filter, 316 S.S. 

1—Oliver 5’ x 6’ Steel Rotary Vacuum Pre- 
coat Filter. 

1—U.S. 200 sq. ft. 304 S.S. Auto-Jet Filter. 

1—Hercules 400 sq. ft. 304 S$.S. Pressure 
Filter. 

1—Oliver 5’3” x 
vaportite housing. 

2—Feinc 3’ x 1’ and 3’ x 3’ Stainless Steel 
Rotary Vacuum Filters, string discharge. 

1—Feinc 5’ x 6’ Stainless Steel Rotary 
Vacuum Filter. 

2—#12 ——. Filters, 36 leaves, 4 

centers, 500 sq. ft 

2—#10 Sweetland Filters, 27 leaves, 4” 

centers, 250 sq. ft. 
DRYERS 

1—Buflovak Vacuum Shelf with 17—60” x 
80” shelves. 

2—Buflovak 42” x 120”, atmospheric 
double drum Dryers, complete. 

1—Buflovak 32” x 90” Atmos. Twin Drum 
Dryer. 

2—Devire 4’ x 9 single drum, atmos- 


8” Steel Rotary Vacuum, 


pheric. 
1—Buflovak 3’ x 10’ Rotary Vacuum Dryer. 
1—Baker Perkins 56” x 6’ Rotary Vacuum 
Dryer. j 
6—Louisville Rotary Steam Tube 5’ x 25’, 
6’ x 30’, 6’ x 50’. 
2—Lovisville 8’ x 50’ Stainless Steel lined 
Rotary Dryers. 
9—Rotary Dryers 34” x 30’, 4’ x 40’, 6’ 
x 50’, 6’ x 60’, 7’ x 80’, 8’ x 87’. 
1—Louisvillle 41/2’ x 25’ Inconel Rotary 


Dryer. 
2—Link Belt, x 25’, 
Louvre Dryers. 
1—Stokes model 38-A Tray Dryer with 
16—36” x 36” S.S. Shelves. 
2—Atmos. Tray Dryers, 16 shelves, 40x24” 
1—P&S 6’ wide Apron Conveyor Dryer 
48’ long. 
2—10' and 4’ dia. 304 S.S. Spray Dryers. 
2—Wyssmont Dryers, 304 S.S. 6'2” and 


6'4" x 24”, SS. 


1—Abbe 110 gal. 304 S.S. Jacketed Agi- 


2—Day Imperial 150 gal. jktd. double arm. 
2—Baker Perkins 150 and 100 gal. jack- 


1—Baker Perkins 50 gal. jacketed, double- 
arm. 

5—Day “Cincinnatus” double arm, 250 

2—Steel jacketed Powder Mixers, 225 and 


1—Patterson 6’ dia. Conical Blender 15 HP. 
1—3’ dia. Simpson Intensive Mixer. 
1—2’ dia. Simpson Intensive Mixer 304 


S.S. 
1—45” dia. Lancaster Mixer 7/2 HP motor. 
1—Patterson Kelly 150 cu. ft. Twin Shell 
Blender 


1—Sprout Waldron 


3—Kinney Vacuum Pumps, 1000 cfm, 10 
2—Hardinge 5’ x 22” steel lined conical 
4—Mikro Pulverizers 4TH, 1 SH, 1 SI and 
3—Abbe 21/2" x 3’ porcelain lined Pebble 


1—Raymond 10” vert. Mill, 10 HP. 
1—No. 1 Ball & Jewell Rotary Cutter. 
1—#18 Cumberland Rotary Cutter. 
3—Swenson Walker Continuous Crystal- 


2—#842 Rotex Sifters 60” x 84” double 
deck. 

1—#24 Rotex Sifter, 20” x 64”, 

5—Day Roball Sifters, 40” x 120”, 40” x 


3—Nash H6 Vacuum Pumps. 
4—Stokes Rotary Tablet Machines DD2- 


96" dia. 


tated Vacuum Dispersall Mixer. 


eted double arm Sigma blades. 


and 100 gal. 
350 cu. ft. 


1500# 304 SS. 


Powder Mixer, 15 HP motor. 
MISCELLANEOUS 

microns, 15 HP. 

Ball Mills. 

Bantam. 


Mill XP motor. 


lizers, 24 x 30’ sections. 

Quad- 
ruple deck. 

84”, Double Deck. 


DDS2-DS3-RB2. 


BUY ON TERMS! 


CENTRIFUGE 


Sharples D-2. Stainless Steel contact parts. 
Excellent condition. Complete with motor 


Townsend St. . San Francisco 7, 
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BOILERS 


HI-PRESSURE 
turbogenerators, pumps, fans, 
Nation’s largest inventory, New & Used 
INDECK POWER EQUIPMENT CO. 
9750 Skokie Bivd., Chicago (Skokie) 111. OR 3-7666 
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FILTER PRESSES—6” lead P&F w/pump, 18x18 
(26 chamber), 30x30 (11 chamber) 
MILLS—Hardinge Conical, 3’x8", 3’x24", 5‘x22", 
8'x36", 8'x48"’, 6'x12’ rod w/200 HP 

VACUUM PUMPS—115 CFM Beach Russ RP w/5 
HP motors, Leiman 105 CFM, Dorr Oliver 200 
CFM-piston 

DRYERS—ROTARY—24"'x22', 3’x24’, 
5’x50’, 7’x58’, all w/motor drives. 


MIXERS—New 3 qt. sigma/jacketed, 5 gal. 
Bramley 5 HP vac./jack., 12 gal. sigma, 22 
cu. ft. ribbon blender. 

E. W. LAWLER has stopped piloting International 
gg cae time super service now for 


MIKRO BANTAM w/vari feed drive, 4TH Mikro 
(unused) w/Mikro collector & 3x5 Tyler 
screens for closed circuit. 


LAWLER COMPANY 
Durham Ave. Liberty 9-0245 Metuchen, N. J. 


4’x40’ 


LOCOMOTIVES—RR CARS & CRANES 
9 Gen. Elec. 20, 25, 45, 65, 80, 100 & 125 Ton 
25-Ton Industrial Brownhoist, 60’ Boom Crane 
200—50 Ton Box, 300—70 Ton Gondola Cars 


PLANT EQUIPMENT 
4’ Traylor TY Gyratory 
2—Wemco ag HMS Plan 
36” x 96” H. R. Vibrating Pan Feeder. NEW 
No. | Sturtevant Rotary Fine Reduction Crusher 
eeder 


te: x BY. x 24" 10’ x 48", 
x 

Rod Mills: 4’ x 11°, 6 x 12’ & 7’ x 15’ 

a Crushers: 8” x 10”, 10” x 


6”, 30” x 36”, “We” x 
Crushers, Fine Reduction : 22”, 2", 
Crushers, Roll: Bl x "5 30” x 
x 30’, 5’ x 30". esx 


Kilns: 36°x30’, 6’x70’, 7°x120’ & 9’x160° 
x 120” Buflovak Atmos. Double Drum Dryer 
R Louvre #207-10 Type ss, Belt 
150—1', 2&4 yd & 30 yd D mp Car 
Laborat Rot 


=" x 12° Aula Chalmers 2 Deck Vibrating Screens 
’ Gayco Centrifugal Air Separator 
Bx. 100 Sutten Steele & Steele Air Table NEW 
6—30” x 32” warn Magnetic Head Pulleys 
690’, 2200’, & 3600'-1R Compressors 
4100 CFM biy De Dust Collector 
WANT BUY MY. 
, Inc., E. 42 St., N.Y. 17, N.Y. 
Tel. "2.3075 or MU 2.1898 
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and drive. 2—5’ x 3’ KVS Air Swept Bali Tube Mills 
Immediately Available From Our Stock 

EQUIPMENT CO. | 

4 50’, 6’ x 

— 


EQUIPMENT SEARCHLIGHT . . 


EQUIPMENT 
READY FOR 


IMMEDIATE 
‘SHIPMENT 


SPOTLIGHT SPECIALS 


Mogul Mixer 150 Gal. 
Raymond Hi-Side Mill 5057 Thermo 


Komarek-Greaves 
Presses—Model 21-94; 75 


SAVE 
$25,000 on 
FIRST’S FEATURED 

SPECIAL 


Bufiovak Stainless Steel 


Recompression 
Sanitary Evaporator 
complete accessories 


Colton No. 5¥2 Tablet Press 
CENTRIFUGES 


Stainless Centrifugals from 30” to 60”; 
A.T.&M. Tolhurst, Fletcher, etc. 

Tothurst 40” Suspended C 

Rubber Covered Perf. Baskets and 

Curbs; Monel Plow-Discharge. 

2 Sharples Stainless Steel Model PN14 

Super-D-Canters. 

4311 $ 1 Sharples C 27 Super-D-Hydra- 
tor in Type 316 Stainless with 40 HP 

5147 $ 13-14 Two Bird Continuous 
Screen Type Horizontal 
Monel & S.S.; 24” x 24”. 

2 Bird Rubber Covered, 48” with Plows; 
Fume Tight; 40 


REACTORS—PRESSURE VESSELS 


or Reaction Vessels; 550 gal. 5’ x 5’. 

Stainless Reactor, 2000 gal. Fully Jktd. 
Agitated. 

Nickel Clad Reactor, 7’ x 116”. 

Stainless Lined Re- 

or Digester; 50° x 17'4"; 

good for 300 PSI 

Ptaudier Gi. Lined Reactors; all sizes 
from 50 to 500 gal. 

Mojonnier Stainless Vac. Pans; 3’ x 10’ 
and 6’ x 12’; o 

Farrell-Birmingham Unused 2 Roi! Mills 
14” x 30”; late type: with Uni-Drives 
ata fraction of new price. 


FILTERS—FILTER PRESSES 


4 Pressure Filters 30” x 56” Type 316 
Stainless; 100 sq. ft. 

Sparkle $/S Filter Model 14 § 4. 

Sparkle Steel Filter Model 33 $ 17. 

S/S Nutsche Type Filter; 6’ x 2’. 

Bowser Filter with Pump; 2000 GPH. 


OLIVER PRECOAT FILTERS 


3” x 2” Monel. 5’3” x 8’ Stainless. 
(2) 5‘3” x 3” Steel or Rubber. 
Feinc $/S Rot. Vac. Filter 3’ x 1’. 
Oliver Cont. Rot. Vacuum Filters. 
Panel Type; 8’ x 8 and 8’ x 10’. 


FMC Pays MORE 
For Your Surplus 


Double Drum Dryers to 40” x 120”. 
Devine Double Door Vacuum Chamber 
Dryers; Model No. 36. 
MILLS—PULVERIZERS 


2 Stainless Steel Micronizers 30”. 
Abbe, Ball & Jewell Rotary Cutters; in 
a wide range of sizes, capacities. 
Ball Mills and Pebble Mills by Abbe, Pat- 
erson, some Jacketed; 
up to 8 x 8". 
Mikro Pulverizers up to No. 4's. 
k Comminutators; Models M, 

K and C; motorized. 

American Ring Roll Crusher; 50 HP. 

Mikro S/S a Nos. 6 and 5. 

Raymond Imp is; many sizes. 

Williams Hammer Mills to 60 HP. 

MIXERS ALL TYPES 

Baker Perkins Jktd. 5 gal. UNE-7, Dbl. 
Arm Mixer with pressure cover. 

gene 600 cu. ft. Conical Blender; 

6” 

Baker Perkins Jktd. Mixers, 150 gal., 
200 and 300 Gal. 

J. H. Day Cincinnatus Dbl. Arm Mixer; 
300 gal. STAINLESS Jacketed. 

NOW IN STOCK for IMMEDIATE DE- 
LIVERY. ALL SIZES FALCON Ribbon 
Blenders in Steel or Stainless. 


CONTINUOUS FINE GRINDING 
EQUIPMENT 


To be Sold Direct from Location 

2 Allis Chalmers 7’ x 22’ (2 Compart- 
ment) C Mills, Meehanite 
Liners; 400 HP 

1 Allis Chalmers 92 x 810 Prelim- 
inator or Continuous Ball Mill; Mee- 
hanite Liner magnetic-coupled to 400 


HP Motor 

3 Allis Chaimers 7’ x 22’ Continuous 
Ball Tube Mills, Meehanite Liners, 
each driven by a magnetic meg 
400 H.P. Motor now operating in 

3 Raymond 14 Ft. Double Whizzer Me- 
chanical Air Separators, each driven 
by 75 HP Motor. New in 1950 


FIRST MACHINERY CORP. 


209-289 TENTH STREET, BROOKLYN 15, N. Y. 

PARKING ON THE PREMISES ~ 
Phone: STerling 8-4672 

Cable Address: 


“EFFEMCY” 


LIQUIDATION 
OMAHA, NEBRASKA 


MAJOR ITEMS 


5—Buflovak 42” x 120” dbl. drum 
dryers, ASME 1604 
2—American 36” x 84” double drum 
dryers 
2—Bonnet 7’ x 60’ rotary dryers 
1—Bonnet 6’ x 52’ rotary dryers 
9—Davenport #1A #2A dewater- 
ing presses, vari-drives 
2—French Oil type 2-S screw-type 
extraction presses 300 PSI, 60 HP. 
2—Sweetland #12 pressure filters 
6—Shriver 48” Cast Iron P. & F. 
filter presses, (50) chambers, hy- 
draulic closure, closed deliv. 
2—19,900 sq. ft. quadruple effect 
calandria type evaporators, cop- 
per tubes, cast iron bodies 
6—Ansonia 691 sq. ft. dbl. pipe 
coolers, copper tubes 
3—American 654 sq. ft. spiral steel 
heat exchangers 
18—Tubular heat exchangers, cop- 
per tubes: 1500, 1350, 1130, 637, 
380, 290, 184, 176, 156 sq. ft. 
4—Leader Iron 96” dia. steel recti- 
fying columns, 44’ & 51’ high. 
2—9500 gal. horiz. cookers, 9’ dia. 
x 20’ long, V2” shell & heads. 
5—Forster hammermills, #8 & #6 
2—Allis-Chalmers Inter-plane grind- 
ers, 100 HP 
9—-Davenport 5’ x 25’ screens 
2—Warren 12” x 12” cent. pumps 
250—Steel centrifugal pumps, 1” to 
12”, 1 HP to 150 HP 
2—Aldrich vert. triplex plunger pis- 
ton-type pumps, steam drive, 162 
GPM @ 175# WP. 
3—1000 KVA trans., 13800—460 v. 


SEND FOR CIRCULAR #960-A 
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BEST BUY 


PILOT PLANT REACTORS 


i—Ptaudler 30 gallon Model P glass lined, jack- 
eted, agit: Complete— condit 


Perfect condition. 


2—50 gallon Staintess Steel, jacketed, agitated, 
internal pressure. 


Immediate From Our Stock 
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— 
We 
DRYERS 
— 
a 2 Stainless 400 gai. Reactors Jktd. 
Agtd. by Patterson and Struthers. 
6 Dorr-Oliver Stainless Steel Thickeners 
Pa, 
3-3505 
CIRCLE H ON READER SERVICE CARD 
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. EQUIPMENT SEARCHLIGHT 


JUST PURCHASED! 


72—Pfaudler 1400 gal., blue G/L jkt. 


kettles, Agit. 


18—Pfaudler 1250 gal., blue G/L jkt. 


reactors, closed, Agit. 


54—Pfaudler Ag gal., Stainless Steel 


ikt. open k 


72—Pfaudler 250 gal., blue G/L jkt. 
kettles. 
horiz. blue 


18—Pfaudler 11,500 gal. 


G/L tanks, 20% WP, nickel coils. 


60—1350 = T347SS tanks, 4’ x 14’, 
ASME 60# WP, coils. 


9—13,300 gal. T321SS vert. tanks, 
12’ x 15’. 


3—£dgemoor Iron 3000 CFM waste- 
heat boilers. 
16—Duriron packed-type columns, 24” 


x 15’ high. 


3—Worthington 24 x 15 air compres- 
sors, 3500 CFM, with 500 HP, 4- 


cylinder gas engine drive. 


8—Elliott Turbo-blowers #0, 
disch., 


11,620 CFM, 15.94% 
125 HP. 


3—A 
“burner-preheater” e 


$s gas 
changers. 


30—27,500 gal. horiz. Steel tanks, 11’ 


x 38’, ASME 754 WP. 
72—475 gal. open Stainless tanks. 
18—3250 gal. vert. Stainless tanks. 


KETTLES—REACTORS 
1—1800 gal. T316SS reactor, vacuum in- 
ternal, new jacket. 


4—1350 gal. T347SS Kettles, open top, 
paddle agitators. 


1—1000 gal. Dopp cast iron Kettle, 
peg ket, 15# int., 25 HP TEFC 


Agit. 


1—750 gal. Graver 1T304SS Pe fer- 
menter, ASME int., 304 jkt., 
10 HP Turbine Agit. 


1—600 gal. Bartlett & Snow SS evap. & 
crystallizing jkt. Kettle. 


1—600 gal. T304SS reactors, Jkt., Agit. 


2—500 gal. T304SS reactors, jacketed 
ASME, Vacuum—Unused. 


6—465 gal. T304LSS jacketed, 
150# int., 175# Jkt 


2—400 gal. Glascote blue G/L reactors, 
Agit., Jkt., ASME. 


1—300 gal. Pfaudier blue G/L reactor, 
Agit., Jkt., ASME. 


1—300 gal. Glascote blue G/L reactor, 
2—125 gal. T316SS Jkt. fermenter. 


PERRY 


PROCESS EQUIPMENT 


MIXERS — MILLS 
40—Baker-Perkins #17, 200 gal. sigma- 

blade, jkt. mixers. 

1—Baker Perkins #16-UUEM, 150 
Disp.-blade, jkt., 150 Hp, vau 
cover, motorized tilt. 

1—Baker-Perkins #15, 100 gal. Disp., 
T347sS. 

1—Baker-Perkins #15-UUMM, 100 gal., 
Disp. blade, ASME jkt., 100 HP, 
Comp. Cover, motorized tilt. 

1—J. H. Day #6, 100 gal., St. St. sigma 
blades. 

2—J.H. Day #5, 75 gal., sigma. 

1—J. H. Day #2, 20 gal., Sigma, jkt. 

1—Raymond 66”, 6-roller mill, 200 HP. 

1—Raymond 50”, 5-roller hi-side mill. 

1—Allis-Chalmers 5’ x 5’ ball mill, 75 

13—Abbe 6’ x 8 batch pebble mills. 
2—Hardinge 7’ x 36” conical mills. 
1—Babcock & Wilcox #E-32 mill, 75 HP. 


EVAP. — STILLS 
COLUMNS — CONDENSERS 


7—4050 sq. ft. calandria type evap., 
copper tubes, cast iron shell 
1—Mojonnier 2085 sq. ft. triple-effect 
Stainless Sanitary evaporator. 
4—Buflovak double-effect stainless 
evap. vert. long-tube type: 1025, 
840, 710, 588 sq. ft. 
1—Stokes 118 sq. ft. T316SS Still 
1—Bartlett & Snow 6’ dia. Stainless 
jkt. evap.-crystallizing kettle. 
1—Vulcan 110” dia. x 16’ high T316SS 
bubble-cap column, 10 trays. 
1—Vulcan 60” dia. x 42’ high T316SS 
bubble-cap column, 35 trays. 
1—36” dia. x 9-8’ T316SS bubble col. 
15—Copper bubble-cap — 24” to 
54” dia., to 51’ hig 
1—1960 sq. ft. he ll exchanger, 
remov. bundle, ASME 75# WP. 
1—1450 sq. ft. T316SS condenser. 
5—1400 sq. ft. T316SS gas converters. 
3—800 sq. ft. T316SS condensers. 
1—730 sq. ft. T316SS exchanger. 
1—510 sq. ft. T316SS condenser. 
30—T316SS condensers & exchangers: 
427, 425, 410, 400, 290, 277, 264, 
250, 200, 185, 165, 150, 145, 105, 
83, 73, 54, 52, 50, 47, 30 sq. ft. 
12—185 sq. ft. T304SS U-tube coolers. 


EQUIPMENT CORPORATION 


PHILADELPHIA 22, 


Phone POplar 3-3505 


1413-21 N. SIXTH ST. 


FILTERS—CENTRIFUGALS 


6—Shriver 48” C.l. P&F filter presses, 
1000 sq. ft., closed delivery 

6—Valley 36” aluminum P&F filter 
presses, 65 ch., c ery. 

5—Sweetland #12 filters, (72) stainless 
leaves, open deliv. 

2—Sweetland #7 filters, 239 sq. ft. 

Nor #50, 50 sq. ft. pressure leaf, 

St. 

sae # 510-28, T316SS filter. 

1—Oliver 5’3”x8’ precoat rotary vac- 
uum filter, UNUSED. 

2—Oliver 5‘3’x3’ precoat rot. vac. fil- 
ter, T316SS, ASME 30# WP. 

1—48” Tolhurst susp. cent., T304SS. 

5—40” A.T.&.M. susp. cent., T304SS. 

2—32” A.T.&M. susp. cent., T304SS. 

1—12” A.T.&M. susp. cent., T304SS. 

28—S s #AS-16V super cent., In- 

conel, vapor-tite, sludge-disch. frame. 

2—Sharples #16-P super cent., T304SS, 
pressure-tite. 

2—Sharples #C-20 Super-D-Hydrators, 
T316SS. 

1—Bird 32x50” contin. cent., T316SS. 

2—Bird 24” x 38” cylin., T304SS 

1—Bird 24” x 38” cylin., Steel 

3—Bird 24” x 24” Slotted, Monel 


DRYERS—KILNS 


1—Vulcan 10’ x 11’ x 175’ rotary kiln. 
2—10' x 78’ rot. dryers, 
2—Hardinge 8’-8” x 70” rotary, 
1—Traylor 8’ x 80’ rotary, 4%”. 
2—Davenport 8’ x 60’ rotary, 7/16” 
welded, burners, fans, etc. 
2—8’ x 56’ rot. kilns, 2 welded. 
1—7’-6” x 62’ rotary kiln, 2”. 
2—Bonnet 7’ x 60’ rotary, 5%”. 
1—Bonnet 6’ x 52’ rotary, 5/16”. 
1—Louisville 4’-6” x 25’ steam-tube. 
5—Buflovak 42” x 120” double drum 
dryers, ASME 1604 WP. 
1—Buflovak 42” x 90” Dbl. drum. 
2—American 36” x 84” Dbl. 
dryer 
1—American 36” x 84” double drum 
dryer, ASME, VACUUM. 
1—Buflovak 5’ x 12’, single drum dryer, 
Vacuum UNUSED. 
1—Buflovak 6” x 8” dbl. drum. 
5—Stokes 195 sq. ft. vac. shelf. 
1—Buflovak 110 sq. ft. vac. shelf 
1—Bowen Stainless lab. spray dryer. 
1—Turbulaire Stainless spray dryer. 
1—Nerco-Niro stainless spray dryer. 


Drum 


6 
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EQUIPMENT SEARCHLIGHT . . 


PEP YOUR PROFITS 


GET THE MACHINE YOU NEED NOW « 


2—Pacific 10’ dio x 6 hearth Herschof 
Furnace w/burners, Fans & Speed Red 


1—Bird 40” x 60” cont horiz SS Centrifuge. 
50 HP Motor 


2—Girdler Votators, SS 4” x 48” single 
bbl. 15 HP Mtr. Dr & Instr. 


1—Lovisville 54” x 30’ monel Steom Tube 
Dryer. Used 1 year. Code 


4—Karbate Model 4C9/2 Cent. Pumps. 6” 
inlet, 4” outlet. 40 HP 1800 RPM direct 
conn. New 1958 

1—Raymond 6’ dia SS Double Whizzer 
Mech. Air Separator 


2—Jeffrey 36” x 36’ Hammermills Style A2. 


1—Rotary Kiln 6x7x100’ long. 1/2” shell. 


Heavy duty 


With all equipment 


MACHINERY AND 
EQUIPMENT COMPANY 


123 Townsend St. - San Francisco 7, California ot 
3300 West Peterson, Chicago 45, i. IN 3-0303-04 | 
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SPECIALS 


COMPRESSORS 
No better values at any price 


85 CFM (Actual) 3500 PSI Clark HO-6-4C 
110 CEM 3000 PSI Ing. GC 
138 CEM 100 PSI 7x7, ae ES, CP & Joy 
288 CFM 100 PSI oy h, C 
311 CEM 1500 PSI 13 TR-ES3 
ies SEM 100 ERT 
x Cc Worth HB 
CFM Fel Werth, 0c 
x 2 
686 CFM 100 PSI 14x 13 Ing. ES 
800 CFM 100 PSI C150-150H_ Fuller 
1050 CFM 60 PSI 13-13x12 IR-XRE 
1290 CFM 125 PSI 13/8x7 Joy WNI14-E 
2200 CFM 100 ee h. Pn. oce 350 HP 


8P 
CFM 125 PSI Clark CMA. 
3330 CFM 45-215 PSI Clark—CMA 


AMERICAN AIR COMPRESSOR CORP. 
Chem. Road, North Bergen, N.J. UNion 5-1397 
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BOILERS, TURBO GENERATORS 
PUMPS, FANS and STEAM 
SPECIALTIES 


One of Nations Largest Inventory 
New and Used 


WABASH POWER EQUIPMENT CO. 


CHEMICAL 
PLANT SALE 


NIAGARA FALLS, N. Y. 


STAINLESS STEEL 


BéP 18DIM Sigma Elade Mixer 
Ba. actors jkt., agit. 
4 sinate ffect Evaporator 
Birm. 36°x24" Rotary Vac. Filter 

Sharples C27 Super-D-Hydrator 
3x18" jkt., agitated 
Swenson *x20° jacketed egy 
Triplox Poses 18 2000 

ex ps PSI 
Centrifugal Pumps 1”, & 


COLUMNS 


78x18’ Bubblecap 14 tray, 50 PSI 
72x30’ Bubblecap 21 tray 
54x30" Bubblecap 26 tray, 100 PSI 
48°’x41' Bubblecap 40 100 PSI 
‘x20’ Packed, 100 PSI 

Packed, 75 PSI 


ID 


x18’ Packed, 10 PSI 
12 aie Packed, 100 PSI 
S.S. TANKS 

4500 gal. 6’x25° dish/cone heads, 25 PSI 
4000 gal.8‘x12° dished heads, coiled 
4000 gal. dish/cone/heads coiled 
4000 gal. 7’6’’x14’ dished heads 

3500 gal. 8x9’ hed heads 

1500 gal. 6’x6’9" dished heads 

1250 gal. 5’x8’ dished heads, agitated 
750 gal. 5‘xS’ plain and agitated 

$00 gal. 4’x5’ plain and agitated 

400 gal. 4’x4’ plain and agitated 

300, . 150, & 100 gal. 


MISCELLANEOUS 


Bubblecap Columns 6’ to 2’D 
_ Write for detailed catalogue 


POWER inc 


60 E. 42nd St., N. Y. 17 MU 7-5280 
Site: Pine Ave. & 47 St. BU 5-3644 
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MODERN 
REBUILT 
MACHINERY 


W & P Heavy Duty Mixers, 

to 

Colton ‘0 ond 260 Double Rotary 
late style Tablet Presses 

J. H. Day Dry Powder ieee, 50 to 1000 Ibs. 

Rotex, Day Sifters 20 x 48, 20 x 80, 40 x 120. 

WRAPPERS: Package Hayssen, 
Hudson Sharp, Cree Scandia, 
Wrap-King, all mi... and models. 

Pneumatic Scale High Speed Automatic Car- 
toning Line with Senden Bottom Sealer, Top 
Sealer, Wax Liner, interconnecting conveyors. 

Stokes & Smith Models G1, G2, HG84, HG87 
and HG88 Auger Powder Fillers. 

Colton 6’ diam. Stainless Steel Revolving Pan. 

Fletcher 30’ Stainless Steel Basket Centrifuge. 

Raymond Model “O” Pulverizer. 

Mikro 2DH Stainless Steel Pulverizer. 

Mikro No. 6 S.S. Atomizer and Bantom, 1SH, 
2TH, 3TH, and 4TH Pulverizers. 

Fitzpatrick K8 Stainless Steel Comminuter. 


Established 1912 


Cemplete Details and Quotations On Request 


UNION STANDARD EQUIPMENT CO. 


318-322 Lafayette St. 167 No. May St. 
New York 12, N. Y. Chicago 7, ItIinois 
CAnal 6-5333 SEely 3-7845 


LOE 


Kettles: 69 Lee 40 gal. stain. clad, 40# WP. 
Kettles: Other makes and sizes. 
Column: 24” x 22’, 316 stain. steel. 
Disintegrators: Rietz RD-18-P and im 
Dryer: American 24x48" dbl. drum 
Dryer: Bowen lab. spray, st. st. 
Svaparaser: Buflovak sgl. eff. st. st. 94 sq. ft. 
Porter 2 x 4’ “drum. St. st. 
26” rubber, 2- 
Fitter: Sweetland #5 st. st. lined. 
Filter: Eimco, drum 18” x 12”. 
Vacuum Pans: 42” and 72” stain. steel. 
Dryer: Proctor & Schwartz 6-tray st. st. 
Centrifugal: AT & M 60” st. st. perf. 
Write us or call Seeley 8-1431 
Send us a list of your idle machines 


EQUIPMENT SUPPLY CO. 


820 W. Superior St., Chicago 22, 11. 
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AMbassador 2-1452 


GLASS LINED REACTOR 


1500 GAL. Glascote Jacketed Reactor. 

90 P.S.I. jacket working pressure. 

50 P.S.I. shell working pressure. 
Vertical agitator and baffle. Glass good 
for severe acid service. Six months use. 


Excellent. 
ALSO 
26” suspended perforated 


BEST EQUIPMENT COMPANY, INC. 
1737 W. Howard St. Chicago 26, Ill. 
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5‘x26’ Rotary S.S. Dryer 
Buffalo 32x90” Double Drum Dryer 
Day Hy-R Speed Mill 20 HP XP 


SEND FOR LISTINGS 
STEIN EQUIPMENT CO. 


107—8th Street Sterling 8-1944 Brooklyn 15, N. Y. 
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ECH SPECIAL 
Abbe Eug. Jacketed 5’ x 6’ Ball Mill, 
chrome manganese steel. Price $2750.00 
EQUIPMENT CLEARING HOUSE, INC. 
111 33 Street Brooklyn 32, N. Y. 
SOuth 8-4451—4452—8782 


Dowtherm 225 KW 

Autoclave $.$.—50 gal—2000 Ib. pres. 
Autoclave $.$.— 312 gal—2000 Ib. 
Proctor & Schwartz finned drum 
Centrifuge S.S. 26—Tolhurst 
2 Dishes—jacketed S.S. 71” 


1 Kettle eted—500 gal. 
2 


MACHINECRAFT CORPORATION 
800 Wilson Ave. (East of Doremus) 
Newark 5, N. J. MI 2-7634 


FOR SALE 
Double ROLL CRUSHER 


1—24” x 20” Jeffery Double roll crusher— 
New 1955, with 1 15 H.P. ie and new 
spare parts. 

KAISER-NELSON STEEL & SALV. CORP. 

6272 Canal Road Cleveland 25, Ohio 

LAfayette 4-147! 
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“SEARCHLIGHT” 
IS 


Opportunity Advertising 


—to help you get what you want—to 
help you sell what you no longer need. 


Take Advantage Of It 
For Every Business Want 
“THINK SEARCHLIGHT FIRST” 
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; 
Piaudler 500 gal. ELL Glass Lined Reactor 
Buflovak Vacuum drum Dryer 6"x8" drums 
Buflovak 6’ Vacuum Crystallizers 
Nosh Vacuum Pumps #9, KS, #4 
Copper Tanks 3500 gal. to 200 gal. 
Condensers Stainless & Cooper 2300 to 21 Pe 
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+ EQUIPMENT SEARCHLIGHT 


Sit back and contemplate 
the extra values in 


GELB 


CHEMICAL 
PROCESS EQUIPMENT 


1—Struthers Wells SS effect ev , 1100 sq. ft. 
single aporator, sq. 


2—Process Engr. SS 10,000 gal. storage tanks—NEW 
2—600 gal. SS jacketed laves, complete with agita- 


1—Titan SS Super Ejector 


AUTOCLAVES, KETTLES, REACTORS 


1—Pfaudler Series P, 30 gal. glass lined jacketed reactor, com- 
plete with agitator and drive 

1—Pfaudler Series EL 750 gal. glass lined reactor, jacketed 

2—Pfaudler Series EM 300 gal. glass lined jacketed reactors 

1—Blaw Knox 300 gal. SS vacuum reactor 

2—Blaw Knox 600 gal. steel autoclaves 

2—Blaw Knox 200 gal. nickel jacketed autoclaves, 175 psi jacket 
and internal 

2—Theo. Walters Hastelloy B 300 gal. jacketed reactors 

1—Van Alst 300 gal. SS jacketed kettle 

1—Alloy Fabricators 600 gal. jacketed autoclave, 135 psi in- 
ternal, 135 psi jacket 


CENTRIFUGES 


1—Sharples type 316 SS centrifuge, Model DD-2 

1—Western States 40” type 316 SS suspended type centrifuge 
1—Fletcher 48” SS underdriven centrifuge, complete 
5—Tolhurst 40” and 30” rubber covered centrifuges 

1—AT&M 26” type 316 SS suspended type centrifuge, complete 
1—AT&M 48” SS suspended type centrifuge, complete 


DRYERS 


2—Stokes single door vacuum shelf dryers, 6 and 8 shelves 
2—Stokes SS jacketed rotary vacuum dryers, 3° x 15’ and 2’ x 6’ 
1—Link Belt Steel Roto Louvre Dryer, Model 207-10 

2—Bonnot rotary kilns, 8’ x 115’, complete 

1—Bonnot rotary cooler, 8’ x 50’. complete 

1—Allis Chalmers SS rotary dryer, 6’ x 50’, complete 
10—Allis Chalmers rotary dryers, 6’ x 50° and 7° x 60° 
2—Stainless steel pilot plant spray dryers 

2—Buflovak SS rotary vacuum dryers, 5’ x 30’ 

3—Buflovak steel jacketed rotary dryers, 3° x 15’, 5’ x 20’, 5’ x 35’ 
1—Hersey rotary dryer, 3’ x 20’, complete 

1—American 42” x 120" double drum dryer, ASME, complete 


FILTERS 


1—Hercules SS filter, 60 sq. ft. 

1—Niagara SS filter, Model 510-28 
12—Sweetland #12 filters with 72 SS leaves 

1—Shriver aluminum 30” x 30” P&F filter press, 30 chambers 
10—Shriver plate and frame filter presses, 12 x 42” 
1—Olliver horizontal filter, 3’ 


THE GELB GIRL—MAY 1961 


MIXERS 
1—Baker Perkins SS double arm sigma blade jacketed mixer, 
9 gal. 
1—Baker Perkins, Size 16, Type UUEM, 150 gal. jacketed double 
arm, dispersion type mixer, complete with compression cover 
and 100 HP motor 
1—J. H. Day SS 200 gal. double arm sigma blade jacketed mixer 
1—J. H. Day SS 5 gal. double arm sigma blade mixer 
1—Sturtevant #7 SS dustite rotary batch blender—NEW 
1—Banbury #1 mixer with 30 HP motor 
1—Stokes SS granulating mixer, Model 21-J 
1—Colton SS granulator, Model 561-S 
1—Robinson type 304 SS horizontal double ribbon blender, 125 
cu. ft. 
15—Robinson type 304 SS horizontal blenders, 255 cu. ft. 


MISCELLANEOUS 

1—Cleaver Brooks 150 HP package steam generator, 150 psi 
1—Cleaver Brooks 500 HP package steam generator, 200# 
1—Superior 300 HP package steam generator, 125 psi 
1—Sprout Waldron pelletizer, Type 501 FF 

1—Williams “Comet” 4 roll mill, complete 

1—Raymond 2 roll high side mill 

1—Ross 6” x 14” 3 roll paint mill, high speed, complete 
1—Vulcan stainless stee] bubble cap column, 4’ x 25 plates 
1—Badger type 316 SS bubble cap column, 36” dia. x 8 trays 
3—Badger SS heat exchangers, 500 sq. ft. and 600 sq. ft. 
1—Griscom Russell SS heat exchanger, 900 sq. ft. 
1—Downington SS heat exchanger, 750 sq. ft. 

4—Patterson SS condensers, 200 and 300 sq. ft. 

2—Davis Engineering Carpenter 20 heat exchangers, 120 sq. ft. 
20—Davis Engineering SS heat exchangers, 102, 119, 136, 166 

sq. ft—NEW 

2—Mikro Bantam pulverizers 

2—Mikro #3TH SS pulverizers, complete 

3—Pfaudler glass lined thimble type condensers, 9 and 14 sq. ft. 


2—Pfaudier Series R 5000 glass lined jacketed re- 
actors, complete with on Bh and 


1—tLink Belt Steel Roto Louvre Dryer, Model 502-20 
1—Sharples SS Super-D-Canter, Model PN-14 
1—Oliver SS rotary vacuum filter, 3’ x 4’ 


U.S. HIGHWAY 22, UNION, N. J. - MUrRvdock 6-4900 
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Hardinge 9% x 22’ Pebble Tube Mill Wet Grinding Zircon in Open Circuit. 


Hordunge TUBE MILLS... 


... for wet grinding . .. for dry grinding 


(in water or acid pulps) Fillers 
a Titanium Pigments Gypsum 
Manganese Dioxide Catan: 
i Diatomaceous Earth Pigments 


Limestone Cement materials 

Regardless of the requirements, Hardinge Tube Mills are 
designed to meet specific needs. Available from 2 to 10 feet 
in diameter; 6 to 35 feet in length; single or multiple com- 
partments; with acid proof lining of rubber, silica and por- 
celain. Complete specifications on request. Bulletin 18-B-11. 


-HARDI NGE 


COMPANY, INCORPORATED 
Wein Office ond Works 240 Arch St, York, Pa. 


“Hardinge Equipment—Built Better to Last Longer.” 


Index to Advertisers 


Air Reduction Sales Co........... 


Allen-Bradley 9-10 
Allied Chemical Corp. 
General Chemical Div............ 33 


Aluminum Co. of Am 
Process Industries . 


erica 
‘37, 139, 141, 143 


American Air Liquide 149 
Armstrong Machine Works......... 159 
Automatic Transportation Co....... 63 


Babcock & Wilcox Co. 


Div. 
Bartlett & Snow 
Becco Chemical Div., Food Ma- 

chinery & Chemical "Corp 23 
Bethlehem Foundry & Machine Co. 152 
Bird Machine Co................... 2 
Bishop & Works, J... 35 
Blaw-Knox C 


Carlon Products Corp.............. 121 
Catalytic Combustion Corp......... 99 
Celanese Corp. of America......... 41 


Chemical & Power Products, Inc... 156 
Chempump Division, 


Fostoria Corporation ............ 101 
Chicago Bridge & Iron Corp........ 17 
Cleveland Wire Cloth Co........... 144 
Combustion Inc. 

Raymond Division .............. 16 
Conax Corporation ................ 23 
Connecticut Hard Rubber Co....... 175 
Continental Equipment Co.Third Cover 
Cooper-Bessemer Corp............. 151 


Davenport Machine & Foundry Co. 165 
Dodge Manufacturing Co...... 118, 119 
Dorr-Oliver Incorporated......... 


Eimco Corporation....... 
njay Chemical Co., Div. 
umble Oil & Refining Co....... 135 
Ever-tite Coupling Co., Inc......... 43 


Gabb Special Products, Inc......... 120 
irich Industrial Products Co., 


Hayes, Inc., C. I 
Haynes Stellite Co., Div. of 
Union Carbide Corp. 
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ADVERTISERS ... 


Hooker Chemical Corp............. 53 
Hough Co., Frank G... 25 


Illinois Water Treatment Co....... 177 
Information Systems, Inc 124 
Instruments, Inc. ........ 


Johns-Manvill 


Kel 
Kemp Cc. M. 


k 
Mine & Smelter Supply Co........ 
Mine Safety Co. 

Mitts & 


Olin-Mathieson Corp... 
Orr & Sembower, 


Advertising Sales 
Representatives 


Atlanta 9 


Vaughn 1712 Commerce 
7-9721 


W-724 


London EC4. .E. , Edwin E. Mu’ 


temperature 
fueland 
| chemical 

“resistant tape 


CHR’s pressure-sensitive, TEFLON tape with 
fluoropolymer adhesive. 

Temp-R-Tape FR, an exclusive development of CHR, has been specifically made 
for applications where fuel or chemical corrosion resistance is necessary at tempera- 
tures as high as 400°F. In addition to meeting these severe service requirements, 
Temp-R-Tape FR possesses outstanding electrical properties, It is recommended for 
splicing, harness wrapping and protective covering on engines of all types, hydraulic 
equipment, chemical pipelines, and all types of mechanical parts. 
AVAILABLE FROM STOCK: 1%” to 2” widths, 36 yd. rolls. Special roll widths slit 
to order. Sold nationally through distributors. 
FREE SAMPLE and folder — write, phone or use inquiry service. 

ELECTRICAL AND INDUSTRIAL SPECIALTY TAPES 


Cal CONNECTICUT HARD RUBBER CO. 


Main office: New Haven 9, Connecticut 


Do you need continuous level indication? 


An electronic capacitance - sensi- 
tive measuring instrument pro- 
viding a continuous indication for 
level measurement and control of 
liquids, solids, viscous fluids, acids 
and granular materials. The 
ELECTR-O-LEVEL sensing probe 
is mounted internally and can be 
supplied as a “rigid” rod or as a 
“flexible” insulated wire. Non- 


sparking, ELECTR-O-LEVEL is 
easily installed, quickly calibrated 
and requires a minimum of main- 
tenance. Various probe designs are 
available to meet abnormal tem- 
perature and pressure conditions. 


ELECTR-O-LEVEL is used NOW 
on polyethylene levels; aluminum 
ore levels; pulverized refractory 
levels; liquid oxygen; raw sugar 
levels; liquid nitrogen and jet fuel. 


Standard moi) ge VAC, Power supply transistorized 


WRITE 


-24 VDC operation 
FOR BULLETIN L-1053 


TULSA, OKLA. 


i 
| 
Johnston Pump Co................ 136 
FR 
37 
on ‘om: Vv. 
Lukens Steel 6-7 
& Moore, Inc...16-17 
Marsh Instrument Co., Div. of 
Colorado Oil & Gas Corp........ a 
126 
51 
165 
-Me 
*duPont TM 
1375 Peachtree St. N.E., TRinity 5-0523 
Boston S. Reed 
Chicago 11 “COnaress 2-1160 
645 N. Michigan Ave. MOhawk 4-5800 - 4 
Cleveland 13..............John G. Mitchell : 
55 Public Square SUperior 1-7000 
D 
856 Penobscot Bidg. WOodward 2-17 
Frankfurt/Main .................Stan Kimes 
85 Westendstrasse 
Geneva..................Michael R. Zeynel 
2 Place du Port 
iAckson 6-1281 
los Angeles 17..............John B. Uphoff 
1125 W. Sixth St. H 2-5450 
New York 36...R. G. Frederick, 
John R. Emery \\\ | I/ 
Pittsburgh 22...................G. $. Ryan 
4 Gateway Center EXpress 1-1314 
Portland 4................Seott B, Hubbard 
Room 445, Pacific Bldg. CApito! 3-5118 BOX 556 
St. Lovis 8................d. M. Rodger, Jr. 
Koch PIONEERS MEASUREMENT AND CONTROL INSTR 
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permanent 


<4 magnet attached 
to the mercur 


(or dry contact) 
switch. Basically, 
this is Magnetrol. 


A sleeve, raised 
and lowered with- 


behind MAGNE TROL 


Because its operating principle, based on the proper 
use of a permanent magnet, guarantees a perpetual 
guardianship over your critical liquid levels, the Mag- 
netrol liquid level control unobtrusively takes the most 
important place in any system or process where it is 
necessary to keepa a constant level. Principle and 
action are so simple that failure is virtually impossible. Mag- 
netrol is versatile, too—will handle almost ANY liquid,at ANY 
temperature, at ANY pressure, with the same precision and 
dependability. No mechanical or electrical linkages to stick, bind, 
ride out of line or wear out. Available for controlling level changes 
from %” to 150 ft. Multi-stage switching when desired. Write to 


MAGNETROL, InC., 5324 S. Marshall Bivd., Chicago 23, Illinois 


LIQUID LEVEL CONTROL 


When scrubbing will 
clear your dust and 
fume problems — 

a WP Turbulaire 
Scrubber will do the job best. 


A unique jet-action principle is 
the reason. Even when handling dust particles of 
sub-micron size, it has an unusually high efficiency. No 
moving parts; nothing to require frequent maintenance 
or replacement. Wide application flexibility; easily 
constructed from various types of corrosion-resistant 
materials. 

WRITE FOR LITERATURE today to Western Precipitation, 
1000 W. 9th St., Los Angeles 54, Calif. (in Canada, 

write 8285 Mountain Sights Ave., Montreal, P. Q.) 


RECIPITATION 
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Have you seen 


the New MARSH 
Senuice Gauge” ? 


A remarkable new series of 214” gauges 
brings you quality, accuracy and stami- 
na—along with REAL economy! 


All gauges have strong 2% ” bonder- 

eck ized case and brass screwed ring 

Compan ae with bevelled glass. All have new 

_—_— Marsh ‘‘Read-easy” dial. All are 

standard with Marsh “‘Recalibrator.”’ 

Every gauge is guaranteed accurate 
within 1% of dial reading. 

Two types covering wide range of 
needs available: Type 11 with cop- 
Ranges: 15—30—60—100— per-alloy bourdon tube, silver 
160—200—300—600 and 1000 brazed, and bronze-bushed move- 
Ibs. Also 30” vacuum. All ment. Type 11S with 316 stainless 
gauges 2%” dial; 4%” bottom steel bourdon tube and 303 stainless 
connection. tip and socket; stainless steel and 


monel movement. 
A gauge that fits in—to a : 
wide range of plant and Ask For New Bulletin 


original equipment uses. MARSH INSTRUMENT COMPANY 


Division of Colorado Oil & Gas Corporation 2 ; Xchanger in a | 
Marsh Instrument & Valve Co. (Canada) Ltd., 8407 103rd alan Chemical Plant. /= 
St., Edmonton, Alberta, Canada, Houston Branch Plant, emical Pant, 

1121 Rothweil St., Sect. 15, Houston, Tose. Eastern This is an un- 

Marsh usual and out- 
1209 Anderson Ave., Fort Lee, N.J. stonding | 


GAUGES « THERMOMETERS * VALVES development. 


DESIGNED FRO 


EXPERIENCE 
What book shows _ Since onexchange hus become applicable to 


adept at adapting it. For example: 


@ To a west coast food pr 
ion lusion and ion hange equip- 
ment produces USP grade glycerine from 
saponification crude, without distillation. 


Asst tie 


you how to make 
accurate estimates 


costs and 


profitability... 
COST ENGINEERING in the 
PROCESS INDUSTRIES RESEARCH 


Our Research Department, with wide ex- 


of COU AY 4 J perience and good equipment, has developed 


To several midwest corn syrup producers. 
Bost tic for JA. ti 
(Our broad eaperionce dates from 1948.) 


To a urani ing mill. A 
continuous produces high- 
purity uranium tetrafluoride from 
yellow cake. 


UMMM 


f 


many new applications for ion-exchange, and 
will cooperate on a confidential basis in 


“ research and pilot plant work. Contact us 
Over 500 pages of practical “how to” information reprinted from ant 


Chemical Engineering. Published by McGraw-Hill Book Company. 
Price $11. Order direct or through 

ILLINOIS WATER TREATMENT CO. 

Reprint Department 840 CEDAR ST., ROCKFORD, ILLINOIS 

Chemical Engineering NEW YORK OFFICE: 141 E. 44th St., New York 17, N.Y. 

CANADIAN DIST.: Pumps & Safteners, Ltd., London, Ont 


330 West 42nd St., New York 36, N.Y. 
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EQUIPMENT 


Designers and manufacturers 
of processing equipment for 
the chemical and food indus- 
tries DRUM DRYERS VAC- 
UUM ROTARY DRYERS «+ VAC- 
UUM SHELF DRYERS « FREEZE 
DRYERS AUTOCLAVES 
FLAKERS + ESSENCE RECOV- 
ERY SYSTEMS « And the in- 
dustry’s most complete line of 
EVAPORATORS 


Concentrating and flaking a solution. Drying « heat-sensi- 
tive, color-sensitive chemical solution to a friable flake can be a problem. One 
of our customers had it—and then it became ours. Our Customer Technical 
Service Laboratory found the answer, as it does some 360 times a year. 

THE PROBLEM: To produce a 97% to 98% solids, hard, glassy, friable, 
stable flake from a chemical solution containing 78% solids and having a 
viscosity of 5,000 centipoises at 125°F. 

THE SOLUTION: Buflovak Research and Engineering Departments teamed 
up a Roto-Vak concentrator and Buflovak Flaker to solve the problem. The 
Roto-Vak concentrates the solution quickly and at medium temperatures. 
There is no discoloration. The Flaker, operating at a feed temperature of 260°, 
uses a grooved, water cooled drum and applicator roll to provide flakes of the 
required appearance, quality and stability. 

Similar problems are solved daily. We would like to help with yours. Call or 
write for Catalog 392, or see it in the Chemical Engineering Catalog. Buflovak 
Equipment Division, 1551 Fillmore Avenue, Buffalo 11, New York. 


our customer technical service laboratory solves 
a problem like this every day in the year 


Butlovak Equipment Division 


SCHEMATIC VIEW OF ROTO-VAK 
CONCENTRATOR Agitated-Film 
Roto-Vak provides high heat 
transfer and a processing time 
of only seconds . . . now permits 
concentration of viscous, foamy, 
salting and extremely heat-sensi- 
tive products never before suc- 
cessfully concentrated. It can be 
used to react + heat « concentrate 
« dehydrate « deodorize + vaporize 
evaporate « strip « deaerate. 


THE SPECIFIED FLAKED PROD- 
UCT LEAVING THE DRUM 
SURFACE—The material is ap- 
plied evenly by an applicatorroll 
to the revolving, grooved, cooled 
drum surface where it solidifies 
quickly and completely and is 
removed by a stationary knife 


after less than one revolution. . 


BLAW-KNOX 


Blaw-Knox designs and manufactures for America’s growth industries: METALS: Rolling Mills ¢ Steel Process 
ing Lines « Rolls « Castings * Open Hearth Specialties * PROCESSING: Process Design, Engineering and Plant 
Construction Services * Process Equipment and Pressure Piping * CONSTRUCTION: Concrete and Bituminous 
Paving Machines * Concrete Batching Plants and Forms * Gratings * AEROSPACE: Fixed and Steerable 


Antennas * Radio Telescopes * Towers and Special Structures * POWER: Power Plant Specialties and Valves 
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Now...dependable bubble-tight shutoff 


Plus. _.all of these features 


LINER LOCKS WITHIN BODY. SNAP-IN | 
REPLACEMENT INSTALLED IN MINUTES 


"0" RINGS FOR POSITIVE SEAL 


ELIMINATES NEED 
_ FOR GASKETS 


pe SELF-LUBRICATING GLASS FILLED 
TEFLON BUSHINGS 


LINERS AVAILABLE IN A DISCS AND BODIES IN ANY CASTABLE 
WIDE RANGE OF MATERIALS ALLOY. SIZES 2"to 12" \ 


The Fisher- Continental Double R/L Butterfly Valve 


Can be used for on/off or throttling control, using manual and/or 
power actuators. CONTINENTAL EQUIPMENT COMPANY 
(a Division of Fisher Governor Company), Coraopolis, Pa. 


Write for Bulletin 91 


If it flows through pipe anywhere in the world 
... chances are it’s controlled by 


SINCE 1880 


pouble R/L 
‘aad 


This is FLUIDICS in action—one aspect of Pfaudler Permutit’s comprehensive 
program to help industry solve problems in the handling of liquids and gases. 


DON'T FIGHT CORROSION, 
FORGET IT..WITH GLASTEEL 


It’s over. Finished. Done. 

Your fight against corrosion ends 
the day you put Pfaudler® Glasteel 
to work. 

For this reason: Glasteel—glass 
inside, steel outside—has a natural 
resistance to corrosive attack. You 
can use it confidently with most acids 
to 350°F (even higher, depending on 
concentration) and with many alka- 
lies at moderate temperatures. 

Every piece of Pfaudler Glasteel 
equipment is guaranteed against 
corrosion for one year after shipment, 
when used under specified and ap- 


proved conditions. If rendered un- 
usable by chemical attack during this 
period, Pfaudler will repair or replace 
equipment, f.o.b. factory. 

It is also inert. Glasteel gentles 
your product—won’t affect quality, 
flavor, color or purity. And it’s 
smooth. Cleaning is quick and com- 
plete with a minimum of effort. 

You can take advantage of Glas- 
teel’s versatility in many forms— 
reactors, storage tanks, columns, 
pumps, valves, fittings and pipe. 

The conquest of corrosion is one 
aspect of our FLUIDICS program. 


And Glasteel is just one of the 
materials. Other materials include 
fabricated metals like titanium, tan- 
talum and zirconium; Pfaudlon 301,* 
a bonded plastic coating; and Nucer- 
ite,* a new high-temperature-resistant 
ceramic-metal. 

Get more facts about how to forget 
—not fight—corrosion. Ask for Bulle- 
tin 985, Glasteel the Material of Con- 
struction. Or inquire into our com- 

lete corrosion engineering facilities. 
Write to Pfaudler Division, Dept. 


CE-51, Rochester 3, New York. 


*Patent applied for. 


PFAUDLER PERMUTIT inc. 


Specialists in FLUIDICS ... the science of fluid processes 
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